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CHAPTER I 


PEOBilM AID ITS SiaiIPIC4»Ci 


IlTiOBTOlCW 

During the past three decades two Mijor areas cf 
educational and psychological research, naaely, th® wank 
of Piaget on the developaent of th© Intellect and Qnllford’s 
study of creativity have come into prominenoe, Piagetiaa 
theory ha© provided a broad framework of ths development 
of reasoning as also the factors which might affect Idie 
d©veloi«®nt of the same (Piaget, 1972j Renner and Stafford} 
1972 ). The etvdy of creativity has illuminated facta of 
the creative person, creative prooesa, and creative product 
(Oowen, 1972}Re¥«ton , 1975). Both areas, because of 
their apparent intrinsic value in education, have received 
greater attention today from ac^emlcians, than in the past, 

iovivtr, this attention ha© often bisn witneistd 
In two ways. Firstly, those who support Piiftt’f the^y 
havi fentrally stressed th© need to help students to 
develop the power of reasoning and skill© necessary for 
adequate tinderstanding of tcience (KordlMd,it,al} 1974} 
Lawson 1975} Chiapetta 1976), In contrast the other 
group of r#s«arcl»r8 aa*#ly Setbels and Jactoon, 1962, 
Mftllicfe ijod lofan, 1965} Stave 1970} th# propoatiits of 
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crtativity have laid more emphaeia on the need for direrfent 

t 

thinking (Guilford* 1959) and even irrational thinking 
(Torranct and ijera, 1974), Thie diversity of street 
ptrtsining to the intellectual develoi»ent and ortitlvity 
during the «pt:n of individual growth calla for ‘bridflnf 
th# gap, research efforts for which have not so far «adt 
any headway. The present piece of reasearch seeks to 
explore such a possibility, 

iiit£IL£':tii4L bevelopkeisT cf the child 

The invention and refineaent of intelligence 

♦ 

testa in England, France and United States yielded useful 
:iuantitatlve indices of ii-stellectual status. When norm® 
ere available, a child’s development can be compered, in 
a general way, whth the development of other. But there 

VBT9 Almyrn aooe reasearchera, including Blnet hieself, 
who Bowrht iBor® than a general quantitative index, 

J««a Pisftt was one who rejected the quantitative 
B«ifiurfs for a jtore qualitative approach. In tht y««r 
1920, h# initiated a long term irograrse to chart the 
stages of child’s progre®® toward adult codel of thoughts, 
Ilthoiigh the questions he raised and his reasearch style 
’iuthod® Cliniqw’ were taafaEilisr, he eventually won a 
widt MvAimcB in both pychologictl mi tducittioasl 
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circXts. Hl8 unorthodox claims about "the c^nitiva 
scheea that tb» child ccmetructa *ind thinks through 
which h® kiows th^t the world could no longer ba 
Igaartd ,«•« now in fact being integrated with the aort 
fa»ili,tx notions. 

Piaget, who believes that cognitive develo^tnt 
proceeds in a fixed orderly sequence and that throught 
jsrocesset of children axe very different from the 
thought FTooesaes of adults, has had a great impact on 
Qvat mdtratftnding of cental d©veloi»®nt* In defining 
int®llif«nce, most of the teat users and psychologist® 
who have constructed intelligence teats lay stress on 
th® ability to ttdnk in abstract term® and to reason 
together wif- the ability to use t'-elr fimctions for 
adtptive purpoees, Piaget regard® intelligence as a 
8|*^''iflr ifistsnce of adaptive behaviour, of coping 
with tnviroBDen*' and orfanisinr (and reerfanlelnf) 

srJ actions. In ot'-er word*, for in 

isttllif^tccf i« the ability t© adapt oto ©nviroaeeat »r»d to 
rs«w sitmtltn®, to think and act in adaptive ways* 

Fa’^yet'fi «©rk focussed on qualitative descriptions of 
th« cfeangts that occw as the child* a cognitive abilities 

Piag «t, first of all defines Istallegeace a® tli* 
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ability to adapt to the environment. Adaptation takes 
place throtigh assimilation and through accomodation, 
wit' the two procesres interactin'* «-hroi«hout life in 
different ways. In assimilation the individual absorb® 
new Information, fitting features of the enwiron»§nt 
Intc internal co^gnitive structure. In accoomod'ttion 
the individual modifies t'lese internal cognitive 
structures to confirm to the new inforni'ttion and meet 
the demands of the environment, A bfilance is 
ffTcugh equilibration, as the individual organises the 
demand of the environment in terms of previously 
existing cognitive structure. Equilibration in an active 
process that involves constant interaction.between the 
individual and the environment and also establishes a 
balance between assimilation and accocEodation, 


Piaget baa an empirical epistemology that is to 
bi approached developmentally* He has not considertd 
the world to be real but has studied the chanfing 
proesssfs by which the growing child copts with the 
world. His «'**owit8 of development are not different 
fro® t ''088 of strict environmentalists. However, ®any 
of his concepts such as assimilation and adaptation art 
biological in natupft. 
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Piaget '0 Philosophy of Derelopment 

Piaget sees a biological organisation as an open 
aysteii which extends into the environment, but which at 
the same ti»© must close in order to present its own 
organisation. Behaviour ie a kind of resultant of this 
double fxjnction* Concepts related to the Piagetian 
thinkintr are explained below 

Knowing * Knowing is an evolutionary advance which tends 
towards stabilizing this oscillation between opening and 
closing. Through knowing the biological organization 
tends to reach beyond itself, Hence Piaget's 
epistemological search leads hi® to look at this biological 
organization. To Piaget cognitive functions constitute a 
specialised organ which regulates the interaction of the 
organlsa with its environment but are derived from a 
'general biological organisation*. 

Since, for Piaget, knowing is a biological 
ph#noB#non the attainment of truth is also a biological 
urg® because it Is a characteristic of knowledge to 
attain truth. Truth is not merelly a copy of external 
reality (and failure to realize this has led to 
philosophical error ), but it is rather an organization 
of the real, 

Inowladge j Knowledge, Piaget saya, ia of tJire® aain 
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kinds (i) innate know-hov or instinct, (ii) kaowledge 
of the external iforld through the sense ccrgans, and 
(iii) logioo-aatheaatical knowledge. Tot Haget the 
instincts inYolve cognitive regulation but these are 
preprograaffied and rigid, 

fhe third kind of knowledge is a late evolutionary 
innovatior., For Piaget, instincts almost totally disappear 
in primates, but the new mode of knowledge does not 
replace instinct rather, it disassociates instinct and 
usee its components. Instinct is not exclusively pre- 
progTBii-Eed* He recognizes that it is a basis for fwther 
nodes of organizations. 

Piaget* a concern ws largely with the knowledge 
of Cognition, with cognizance. In two of his last works, 
•The Qraap of Consciousness* (1976) and 'Successes and 
i[Fnt3i»rst&rding» (1^79), he distinguished between a 
practical form of knowledge that arose from ©uccersful 
solu^ir-n of a probler md true understanding that involves 
full twartness, er oonsicoxisness of that action. This 
true understanding the pcogreagion from the p'actical 
fora of .knowledge to thcught was effected by cognizance. 
T.his cognizance, in Piaget's view, does not emerge fully 
until age 11-12 years. Be applied etrong criteria to the 
identification of a subject's consciousness or cognizance 
in a proble® solving situation. In general when a 
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psychologist speaks of a subject being conscious of a 
sitxmtion he means that the subject is fully aware of 
his environment. 

The theory of Piaget concerning the deTeloiwental 
evolution of intelligence does not rest on thetries of 
learning based on the stimulua-response model* In 
between the stimulus-responses, there exists the 
orgimdsro and its structures. But as Apoetel (1959 ) 
has indicated it would be possible to integrate Piaget’s 
theory in this cadre by means of what may appear to he 
the objectives of the processes of learning the schem®. 

In Piaget’s work, a scheme of action Is established either 
by a series of reactions or by a sequence of reactions 
and events. It may be, for example, a simple reflex action 
or a complex behavious pattern in problem solving. The 
scheme is transformed by aosinllation and accorcodation* 

Th'is transformation answers to the definition of learning. 

In effect, confronted by new objects eohemen of action 
which are felrcady functional o^n b*» eltb**?' assimilated, 
or Bodified by adjusting to the new situation, 

Piaget, the chief advocate of the Geneva School 
of thought ha® been influenced in thinking and work by 
Plato*® rationalistic tradition, work of Gestalt Peychology, 
USB of logic for interpretation of thinking (clasies, 
relations, grasping, or reveralblllty and equilibria) 




and several individual personalities of past and present 
of his cotmtry (Irene, 1970). He used auccesefully 
various techniques of symbolic logic for uocovering the 
Intellectual behaviour of young chllderQ*8 thought and 
the use cf search symbolic logic (components), Piaget 
was able to discuss the properties of thinking (process) 
at various age levels in terms of what ’operations* 
chi Idem within the age group are capable and incapable 
of performing, 

Piaget has been concerned with the structure 
and working of adult mind, and how it got that way* 
Piaget created a new vocabulary rather than constructed 
neologises. However, Pit^;et has dona two things, 
first he used existing words with slightly modified 
fceaoiinga, and secondly, used the technical vocabulary 
of sysibolic logic, Kis reason for employing synbolic 
logic in that language of this discipline provides 
good way of dtscribing such the structure of intellect 
a* Suclldetn feo®«try is ideal for describinf plant 
surface and riesanian geometry for sphert* 

Operation ; She word ’operation* seems to have been 
derived from ’action*. Operation plays an important 
part in logic wrich in based on a'-stract algebra and 
is »ad© up of apabolic miinipulations. Operation in the 
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Jlagetian aense ie a mental action within the person. 

It modifies the object of knowledge and renders tbe 
individual capable of understanding the structure of 
the transformation that has come. He ha@» therefore, 
attempted to develop a psychological theory of operations 
which links psychology to logic. Since an internalised 
action is an operation and thus according to Piaget the 
development of the intellect consists in the growth of 
operatic: d thinking. 

Psychologically, operations are actions which are 
internalisable, reversible, and co-ordinated into a 
system c aracterised by laws which apply to the system 
as a whole. They are actions since they are carried 
out on objects before being performed on symbols. 

They are intemail sable, since they can also be carried 
out in thought without losing th-^ir original character 
of actions. They are reversible as against simple 
ictiens whlc>’ are irreversible. In this way, the 
optrt'tion of corabininir can be inverted 
into the operation of dissociation...Finally, 
since operations do not exist in isolation, they are 
ccimectsd in the form of structured or wholes (Piaget 
and Irshelder, 1961), 

Here operation® are considered real psychological 
activities on whdch our whole ©s'fectiv® and real teaowledf® 
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is baaed, Boughly apeakisg, operation is a means for 
"mentally transforoing data about the real world", 
so that they can later on be organised and used 
selectively in proble'^ solving. Operation 1® Internalised 
and reversible and this distinguishes itself froa a 
simple action or goal directed behaviouB. Iroperties of an 
operation can be sur-.marized as followst 
(i) The operation ie reversible, it can functim in 
oTposit& directions} (ii) A operation never takes place 
in isolation, it is always linked to another systen, 
object or scheo#} (lii) The operation is always a part 
of a structure and! enserble. The correct role of 
orsrations if to fora systetr, which are groupings in the 
case of qualitative systems (eimtle claFsificatione, 
double entry tables, serialized relationships) or group® 
when i+ is a matter of spitial, temporal, algebraic, 
gtocetric and topological structuores; and (i^) the 
cc*pr#htri®ive systeca developed according to a certain 
nuaber of chronologicsl stages developing in a coastarit 
oritr. 


PlI.5gT*3 stages of IffTSLIECTOAl B£¥gLOWSIfT 

Lik® fyogostky and Bruner, Piaget also propounded 
thi 8t.ifts of the constructions of the oporations, 

P*3rli*Ba Bo«t notable and siTOificant contribution 
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to contoKporipry educational thought and practice has 
h«en characterisation of apocific intellectuil 



e Pisftt ( 1955 ) han Idtntifitd 
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acceptance, resourcefulness, radicalness and complexity of 
personality. 

Mackinnon (1962) has summarised the characteristic 
of preative persons as follows; intelligent, original, 
independent in thought and action, open to experience both 
of the inner self and the outer world, intuitive, 
aesthetically sensitive and free from crippling restraints. 
They also have high energy level, a persistent commitment 
to creative endeavour and a strong sense of destiny which 
includes a degree of resourcefulness and measure of 
egoticism. 

Besides sximmarizing the characteristic# of creative 
individuals Mackinnon (1965) feels that creative persons 
are typical of many who make up for what they lack in verbal 
intellectiial giftednese with a high level of energy, a kind 
of cognitive flexibility which enables them to keep attacking 
the problem with a variety of teachniques from a variety of 
angles and being confident of their ultimate success, they 
persevere until they arrive at a creative solution. This 
kind of person should remind us t' at creative giftedness 
is not neoessarily equated with high verbal intelligence. 

The Creative Product 

It is generally accepted that a product to be 
considered as creative must be both novel and useful. 

The product is judged qualitatively by the degree of its 
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social recognition. Another category of quality of output 
is number of words, ideas, sentences or other products 
in generalized psychological forms. Ghiselin (Taylor, 1964) 
says ‘the measure of creative product should be the extent 
to which it restructures over universe of understanding'. 

A product is obviously an outcome of some processes, 
Stein considered a process creative when it results in a 
novel work that is accepted as tenable or useful or 
satisfying by a gooup, at some point in time. The author 
clarifies and expends each part of this definition. 

By 'novel' is meant deviations from the status quo. 

It represents a reintegration of existing materials or 
knowledge for the production of something new. It is a 
consequence of interaction between a creative individual and 
his environment. 

In saying that the creative work is 'tenable' or 
'useful' of 'satisfying' the author is covering the different 
areas of ideas, things and aesthetic experiences, respectively. 
It is stressed that the results of the creative process must 
be communicated to others. This implies two requisites for 
the creative person; 

a) he must have mastered a means, or medium 
of communications; and 

b) he must have eliminated from the creative 
product those elements that are completely 
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either the individual or social need (Smith, 1966; Gate wood 
1968; Kline, 1966). 

Adolescent pupils show a wide variety of intellectual 
hehaviotn’s, while confoonted with those problematic 
situation w’-ich do not require any specialised knowledge 
for its solution. So education for understanding and 
proMeir. solving iS, gradually becoming the c’'’ief goal of 
instruction in our times. Speaking restrictedly, the 
basic ideas underlying S-R theories, Gestalt psychology, 
Geneva school and accelerated learning and teaching have 
varying relevance for us in terms of learning or teaching 
means forming learning situations in which pupils explore 
the environment, invent concepts and apply them in several 
diverse problematic situations, them his role is to under 
go a fundemental change in the conduct of the present 
clarsroom teaching, the depth of focus indeterminate by 
itself, with the passage of time will be placed within the 
brackets of .'oncept formation, problem solving (arsembling 
in*'] uded), self learning and maintainance of life long 
educ'--‘ ion in an increasin'-ly loaded scientific and 
tec'‘''nclogical society. 

The role and need of logical t-inking in science 
learning being different from repeatable kncledge as 
the primary focus in the cla: •■■room to as a focus on 
what the students are doing cognitively (the mental 
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Operations inYolved) and how feel about it. 

The acquisition of formal operational schemata 
la of considerable itnportance to the science student's 
understanding of proportional relationship, for irwtance 
it Ib embedded in numoroua physical and biological 
concepts and principles such as gravitational accelerating 
sir pressure, the chemical law of definite composition 
and diffusion. Combinational reasoning is required for 
comprehension of Kendelian genetics as in understoiing 
of tl3e nature of probability, correlation represent 
the corner stone of much of the descriptive investigation 
work of the biologist* 

Productive thinking conceived as constructing, 
writing or otherwise producing solutions can be sontrasted 
with finding the correct solution or researching the goel. 
The distinction drawn by Guilford ( 1956) between convergent 
thinking and divergent thinking must be clearly made because 
traditional problem solving experiments have often reported 
solutiors that did not fall neatly into either success or 
f'lliir© Categories, Creative thinking in this sense 
represents divergent thinking. 

While on the atjrface atleast, there may be little 
to indicate that Piagatian theory and creativity have 
such in coCTion, a case fox a common connection can be made, 
BucTr#orth (1972) has said that the development of 
intelligence i® a creative affair. She argues that when 
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children are stimulated, creative acta arise from 
the connecting of ideas and actions and thoughts 
(in Piagetian term* schemes’), Pearce ( 1977) has said 
that all creativity is an expression of revexsihility 
thinking. It is a combination of concrete and formal 
thinking. He told that the highly creative person acts 
&B a Kekule or 

OBJECTIVE OP THE STUDY 

The study of XI grade science students vas taken 
up with the following objectives : 

1, To identify the science students of XI 

grade acuoring to their levels of intellectual 
development and categorise them into 
(i) concrete operational, fii'' transitional 
oper^itional and ^iii) formal operational 
thinkers, 

£. To Classify the rural and urban students on the 

basis of various levels of intellectual 
development, 

3, To identify bovs and girls at different 
levels of intellectual development. 

4 . To examine the difference at various levels 
of intellectual development of students as 




per the types of schools 


To classify the schediiled caste and non- 
scheduled caste students on the basis of 
various levels of intellectual development. 

To find out the relationships between 
various levels of intellectual development 
with verbal, non-verbal and creativity scores. 

To find out relations'''ips between various 
levels of intellectual development of boys 
and girls with verbal, non-verbal and creativity 
scores. 

To find out relationships between parents* 
education and intellectual development of 
students. 

To find out the relationship between parents* 
occupations and intellectual development of 
students. 

To study the impact of family size on intellectual 
development of students. 

To find out the relationship between parents' 
income and intellectual development of students. 

To compare the ser difference on creativity 
scores at different levels of intellectual 


development 
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HYPOTHESIS 

In accordance vith the objectives of the 
study folloving hypotheses vere formulatedi 

1• Majority of the science adolescent 
students are at formal operational 
level of intellectual development 

2. Percentage of both Sexes different 
levels of intellectual development 
are equal in government and aided 
schools. 

3« Percentage of both general and SC/ST 

cat-gories students are equal at different 
levels of intellectual development. 

4. There is no significant relationship 
between levels of intellectual 
develo^^ment and creativity 

5» Tliere is no significant relationship 
between intellectual dev'elopnient and 
creativity in Urban and rural sample 

6. There is no significant relationship 
between creativity and intellectual 
development of boys and girls 

7» There is no significant relationship 
between components of creativity and 
intellectual devel pment of boys and 
girls of urban and rural areas. 
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8. There is no significant reltionship 
between intellectual development of 
students of government and aided schools 

9* There is no significant relationship 
between creativity and intellectual 
development of students of government 
and aided schools in Urbah and rural 
areas. 

10 There is no significant relationship 
between creativity and intellectual 
development of boys and girls studying 
in government and aided schools in 
urban and rural areas, 

11. There is no significant relationship 
between creativity and intellectual 
development of general and SC/ST students • 

12. Thex’e is no significant relationship 
l.;etween creativity and levels of 
intellectual development of students 
of Urban and rural areas • 

13 . There is no significant relationship 
between creativity and intellectual 
development of boys and firls, 

l4* There is no significant relationship 
between creativity and levels of 
intellectual develo.ment of students 
of government and aided schools. 




There is no significant relationship 
between creativity and intellectual 
development of gener- 1 and SC/ST students. 

There is no significant relationship 
between achievement in mathematics 
science and aggregate achievement 

There is no significant relationship 
between achievement in mathematics 
science and aggregate achievement and 
intellectual developraont of students. 

There is no significajit relationship 
between achievement (in science* 
mathematics and aggregate) and 
intellectual development of boys and 
girls in government and aided schools 
or urban and rural areas. 

There is no significant relationship 
between achiev 0 ment(in mathematics, 
science and aggregate) and intellectual 
development of general and SC/ST 
s tudents. 

There is no significant toelationship 
between achievement in kathematics 
and levels of intellectual development 
of science students. 
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21. There is no significant relationship 
between achievement in mathematics 

and intellectual development of studen s 
in government and aided schr'ols of urb n 
and rural areas. 

22. There is no significant relationship 
between achievement in science and 
intellectual development of boys and 
girls. 

23® There is no significant relationship 

between achievement in science and levels 
of intellectual development of students 
of government and aided scliools . 

24. Tltere is no significant relationship 
between levels of intellectual developaient 
of the students with thei'" aggregate 
achievemeikt scores. 

25 . There is no significant relationship 
between aggregate: achievement and levels 
of intellectual development of students 
of government and aided schools. 

26 . There is no significant relationship 
between intellectual development of 
students and education of parents. 

27 . There is no significant relationship 
between intellectual development of 
the students and occupation of parents. 
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28 « There is no significant relationship 

between intellectual development of 
students and their parents' income. 

29 » There is no significant relationship 

between intellectual development of 
students and the sizi of family . 

30. There is no significant relationship 

between intellectual development of 
general and SC/ST students and their 
socio-economic back ground, 

31 * There is no significant difference 

of creativity among the students at 
concrete, transitional and formal 
level of intellectual development . 

32. There is no significant difference of 
creativity among boys and girls of 
rural urban and total sample, 

33. Thert- is no significant & difference 
of creativity among the students of 
government and aided schools. 

34. There is no significant difference 
of creativity etmong general and 
SC/ST students. 

35. There is no significance differences 
among boys and girls, students of 
government and aided, students of 
general and SC/ST category, and urban 
and rural sample for their achievement 
in mathematics, science and aggregate 
achievemen t• 
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ASSUMPTION S 

The present piece of research rests on. the 
follovring assumptions which helped in formulating and 
executing the plan of the study. 

The students of Govt, and Govt, aided 
institutions come from almost similar 
backgrounds and also these scho&ls are 
comparable so faff as the learning 
environment and facilities are concerned. 

The statements of students regarding 
parents income on the General Information 
(Questionnaire have been considered to be 
the.realistic measure of parents' income/ 
education although not fully authenticated. 

In the present investigation only three 
components of creativity viz.. Fluency, 
flexibility and Originality have been 
taken into account. Elaboration h.as, 
however, not been considered appropriate 
in the present context, 

Rural/urban and government/aided school 
nomenclature has been adopted from the 
lis+ of schools provided by the Delhi 


Administration 
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Scheduled caste have been treated on 
the basis of students* disclosure. 

Group Assessment of Logical Thinking by 
Michael J. Padilla et. al. has been 
tised'to measure the intellectual 
development in both English and Hindi. 

In Hindi version the institutions and 
names of persons objects were changed. 

The usability of the test was, however, 
ascertained by way of experts' judgement. 

Creativity has been measured with the 
Hindi version of Torrence Test of Creative 
Thinking (TTCT), which is already in Use 
in India, 

Class X public examination marks have 
been considered as a measure of 
scholastic achievement of students. 

Assumption underlying statistical 
techniques used would natiarally 
constitute the basis for drawing 
conclusions for the present study. 

DELI MIN ATI CMS OF THE STUDY 


The present study was delimited with regard 




to its area, method, sampling, tools and satistical 
techniques. These are presented below: 

The study has focused on the relationship 
of Intellectual development and creativity 
and has been conducted through normative 
testing sui'vey method. The intellectual 
development has been imdertaken at three 
stages namely (i) Concrete operational 

(ii) Transitional operational and 

(iii) Formal operational. Only three 
components of creativity, vi2.(i) fluency, 
(ii) flexibility and (iii) originality with 
regards to verbal and non-verbal aspects 
have been considered to provide scores 

for students' creativity. 

The study has been confined to a total 
sample of 1026 students ,(370 girls and 
656 boys), studying in senior secondary 
schools of Delhi, The age range of the 
students was from I5th to 17 years. 

Group Assessment of Logical Thinking 
(a paper pencil test) by Michael J. 

Pedilla it.al. was used for investigating 
adolescent thought and classification of 
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the students at concrete,transitional 
and formal operational levels of 
intellectual development, 

terminology used 

In view of the various explanations advanced 
for each of the variables dealt -with in the present 
study, it was considered essential by the investigator 
to restrict and delimit variables in terms of the 
following definitions. 

Creativity 

Torrance(1962) defines creativity as ’The process 
of sensing gapes or disturbing missing elements, 
forming ideas or hypotheses concerning them, testing 
these hypotheses and communicating these results, 
possibly modifying and retesting the hypotheses’, 
I'luency : It respects the quantity of production within 
limited time and has no consideration or quality. Only 
acceptability of a response, within the broad restrictions 
of the instruction is applied as a criterion. 

Flexibility ; Shifts in responses are the main criterion 
of flexibility, ’Shift’ is going from one class of uses 
to another, 

originality : It is determined by unusual responses. It 
is approached with three alternative principles (Wilson 
et.al. 1953), i.e. variety of response, statistical 
infrequent response and unusual responses are termed 
as original responses. 


Intellectual Development 
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is approached with three alternative principles (Wilson 
et.al, 1953), i.e. variety of response, statistical 
infrequent response and unusuallresponses are termed as 
original responses. 

Intellectual Development 

The construction of mental structure is a 
fundamental process of intellectual) development. 

Kental structinre provides the hasis for our pattern 
of reasoning, which determine 'how and what we think’ 
and 'how we interact with our environment'. In a real 
sense our mental struct'jres are reasoning pattern and 
represent our knowledge about physical world and the 
world of ideas, Piaget ( 1950 , 1952 ) understands mental 
structure wlxch, in the course of development, achieves 
an increasingly comprehensive and perfect state of 
equilibrium. The different stages corresponding to 
structures are ; 

(i) the stage of sensori-motor intelligence upto the 
age of 18 months; (ii) the stage of preoperational thought 
upto the age of about 7 years; (iii) the stage of concrete 
operational thought unto eleven j'ears; and (iv) the stage 
of formal logical operations, when the adolescent is able 
to think reflectively about the logical operations 
themselves and use them systematically. This Piagetian 
model of the genetic structures of childrens' minds were 
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based on symbolic logic and mathematics of groups and 
sets. 

With the help of his symbolic logic Placet 
distinguishes among the availability of various logical 
operations at various age levels, e.g. combinativity, 
reversibility, associativity and identity, etc. are' 
available at concrete stage while the operational schemata 
like combinational, proportional mechanical equlihrium, 
correlation and probabilities, etc. at the beginning of the 
formal operational stage. 

Transitional Operational Stage 

Many times we find that a child has attainded 
the . concrete stage comple'^ely and alse attained the 
formal stage partially, .but would not attain the formal 
stage completely. Such students are classified in. 
transitional stage. 

Logical operation In the Piagetian sense of operation 
is a mental action within the person. It modifies the 
object of knowledge and renders the individual capable 
of understanding the structure of the transformation 
that has come about e.g. put an object in a class, 
construct a classificat-* on, organise the objects, build 
series etc. 

Piaget et.al. as a result of his vast research 
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programmes, enunciated various schemes of thought along 
with experiments (commonly known as tasks), which are 
developed fo” adol>'scents. These are, for example relatina' 
to comhinations, proportionality, correlations, prohahility 
and reciprocity etc, 

Vanita Roadrangka, Russell E, Yeany and Kichael J, 
Padilla developed a paper pencil laeks for investigating 
adolescent thought. The test measures six logical operations 
conservation, pronertional reasoning, controlling variables, 
probabilities reasoning, combinational reasoning and corn 
correlational reasoning. The glossary of these logical 
operations are given in Chapter III. 

Academic Achievement 

It may be expressed as scholastic achievement 
of an individual in a particular branch of knowledge 
( in the present study science and mathematics) after 
a definite period of leai'ning and training of a prescribed 
course (La^iBenz,P, 1976), 

Caste 

Children are categorized into schedixlsd and 
non-scheduled castes on the basis of the classification 
of castes recommended by the Comniissioner of Scheduled 


Caste and Scheduled Tribes. 
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Parents* Education 

Fathers' and Mothers* educational qualifications, 
of the students, were considered as parents* education. 

Parents' Occupations 

Fathers* and Mothers' occupations were consjLdered 
as parents' occupations of the students. 

Family Size 

The total number of children and parents have 
been considered as family size of a family. 

Parents' Income 

Total income per month of mother and father has 
been considered as parents' income. 

Environment 

Urban aresis : The urban area has been 
considered a place with all sorts of 
urban facilities of District Head Quarters 
as accepted by the Directorate of Education, 

Delhi Administration, Delhi. 

Rural Areas ; The rural area has been 
considered a place as accepted by the 
Directorate of Education, Delhi Administrat-* on, 


Delhi 
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Types of Schools 

Only two types of schools have been considered 
for this study fi) government schools, the institutions 
run by government agency, as recognised by Directorate of 
Education, Delhi Administration, Delhi, (ii) aided schools 
these institutions are run by private managements with 
financial support of the government, as recognised by 
the Directorate of Education, Delhi Administration, Delhi, 
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chapter II 


miEW OF i-HE RELATED LITERATIBE AND STUDIES 

IHTRODTJCTIOH 

The review of the literature in educational 

research provides one with means of getting to the 

frontier in a particular field of knowledge. According 

to Killer (1965) research worker must he aware of what is 
_—-- 

known with some degree of certainty, what is accepted as 
truth hy some hut not by others, and must have some inkling 
of the nature of mexplosed areas where additional 
research should be conducted, 

Borg and Walter state that, 'the review of the 
literature on educational research provides one with 
means of getting to the frontier In a particular field 
of knowledge*, It involves locating, realising and 
evaluating reports of research as well as report of 
observation and opinions that are related to the individual's 
planned research project. 

As such the review of the literature is necessary 
for scientific approach and Is reported by almost all the 
investigators in areas of scientific research. The 
investigator cannot have an insight into the problem to 
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be Investigated, unless and until he has learnt vhat 
others have done and what remains to be done in a 
particular area of interest. Thus the, related 
literature, besides forming one of the early chapters in 
a research report for orienting the readers, also eerree 
some other purposes which are given by Good, Barr and 
Scates as follows (i) to know whether the evidence already 
available solves the problem adequately without further 
investigation and thus to avoid the risk of duplication, 

(ii) to provide ideas, theories explanations or 
hypotheses valuable in formulating the problem, 

(iii) to stiggest methods of research appropriate to the 
problem, (iv) to locate comparative data useful in 

the interpretation of results and (v) to contribute 
to the general scholarship of the investigator. 

JUSTIFICATION OF LITERATIKE 

The researcher has tried to find out the needed 
studied in the areas of intellectual development, 
creativity, academic achievement and socio-economic 
status and during his hunt for the related llteratw® 
it was found that there was no study available which was 
parallel to the present study. All the studies had 
either different combinations of variables or were 
taken at different levels and on differnt sample. 

The researcher also tried his best to review foreign 
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aa vail aa Indian studies necessary for this project. 

These reviews are presented under the following headings 

1. Studies related with intellectual development 

2. Studies related with intellectual development 
and achievement in science. 

3. Studies on creativity, 

4* Studies related with intellectual development 
and creativity. 

STUDIES RELATED TO THE INTELLECTUAL DEVELOPMENT 

Bruner ( 1966 ) maintained, that mental growth was 
essentially discontinuous and therefore "best described 
by stage development theeries rather than theories 
postulating gradual acceleration process. This is one 
of the several important conclusions concerning our 
understanding of human being on genetic development. 

Since then the stage developmental * not only has remained 
a dominent view point in psychology but has gained a 
steadily increasing importance in the thinking of 
education. This evident both from the attempts made to 
construct school Science curricula fitted to developmental 
level and to analysing existing courses by the same 
criterion, e.g., Piaget's theories have been used to 
guide curriculum planning in the writing of materials 
for the Australian Science Education Project (1920), 
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and in Britain the School Council's 5113 pro^octa have 
siailarly been developed as a aeience teaching echime in 
which his ideas and findings are widely used in preparing 
materials. Hall (l97l), Ingle and Shayer(l97l and Shaye 
Shayer (1970-72) in a series of three articles have 
prescribed courses baaed on Piaget's developmental 
stages and have demonstrated its usefulness by providing 
a close analysis in these terms of Hnffied 'O' Level 
Courses in Chemistry and Physics, 

There have been a number of researchers to study 
the developmental level by using Piagetian taaks, 

Piaget and Inhelder (1958) 

Elkind (1962) administered three Piagetian tasks 
on 240 college students and found that only 58^ students 
were clear about the conservation of volume concept. He 
also reported that most of the college students were still 
at the conceete operational level, 

Jackson (1965) studied the growth of logical 
thinking in normal and sub-normal children and found 
that about half of the sample population attained the 
formal operational stage. Evidences are available to 
the effect that a si sable number of children do not 
reach formal operational level, 

Lovell, et.al. (l966) reported that majority of the 
adolescent pupils do not reach the formal operational level. 
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Dul® ( 1970 ) also reportsd that very few adolescent 
perform at the formal operational level. 

Kohlberg and Gilligan (l97l) were of the opinion 
that all normal children reach the concrete operational 
level at their adolescent etage but it la not true that 
all must reach the formal operational level. 

Hale ( 1972 ) found that large number of hie eample 
subjects were at the concrete and Ihranaitional Operational 
stag®, k study conducted on 131 college freshman 
(McKinnon 197 1 ) showthat were at the concrete operational 
level. 25^ were at the formal operational level. 

Lang ( 1972 ) also found that even eleventh graders 
fail to mainfest formal thinking on problems dealing 
with mass, weight, properties, speed, velocity and 
acceleration. 

Not only normal children but also sizable number of 
gifted children do not attain formal thought. It is 
reveraled by the study of Duilt (l972) that two fifth 
of gifted children in the age group 16-17 years failed 
to attain formal operational stage. He also reported 
that two-third of the general population failed to 
achieve formal thought. 

Parreli (l969) reported that the percentage of 
formal level thinker decreases and may revert to the 
lower level of cognitive development, Eowe(1974) 




reported that even Upper level secondary students ex 
excepts a few who were bright, could not reach formal 
operational level for the solution of moat problems 
on Fiagetian tasks. 

Renner and Stafford (1972) studied the intellectual 
level of 290 students of grades X? XI, living in the state 
of Oklahoma and administered 6 Fiagetian tasks to assess 
the intellectual level. It was found that about 66^ 

were at ooncrete operational levels 20^ at the tranaitional 

i 

stage and 14^ at the formal operational stage respectively. 

In another study Renner and Stafford (l972) investigated 
the level of intellectual attainment of 298 Junior High 
School sttidents of grades 7,8 and 9, living in various 
parts of Oklahoma. Six Fiagetian tasks were administered 
and it was found that 77^ were at concrete operational 
level, 13^ at post concrete level and 6^ at the formal 
level, 

Lawson and Renner (1974) administered six Fiagetian 
tasks on 588 students of class seven to twelve from 25 
schools and the subjects were in the age group of 8.3 years 
to 11,3 years. It was found that 32 students were at the 
formal level, 113 were at the post concrete level and rest 
at concrete level. In another stxidy Lawson and Renner(l974) 
selected 143 college freshment from Oklahoma and administered 
five Fiagetian tasks. They reported that 52^ at post 
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concrete level and 22^ at the formal operational level. 

Docherty (1974) reported that from a Piagetian 
point of view a relatively homogeneous group of children 
can be identified ae concrete and formal operational 
pupils through cluster analysis, using Piagetian tasks. 

Cognitive development was also atuded in different 
cultural groups. 

Hordland et.al. (1974) conducted a research sttjdy 
to judge the reasoning ability of 96 randomly selected 
seventh grade students from a predominantly black and 
Spanish American urban high school. Tem Piagetian tasks 
were administered. It was found that about 83*45^ of 
thiise students were at the concrete level and 15.65^ 
were at the formal operational level. 

Lawson and Blake (1974) studied the abstract 
thinking ability of 68 high school Biology etudonts. He 
selected students from a rural area of North Central 
Indiana. Their age ranged from 14 years 7 months to 
17 years 10 months. He used three Piagetian tasks and 
found that ?7?^ were at concrete operational level and 
53/^ at the formal operational level, 

Chlappetta and Whitefield ( 1974} studied the 
cognitive development of 26 randomly selected high school 
seniors of Houston Texas of various academic group 
(college preparatory. General and vocational). Their 
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study shows that (i) in vocational group 6l.5^ wer® 
at the concrete operational level and 38.5?^ at the formal 
operational level (ii) 53.8?^ were at concrete 
operational level and 46.2^ at formal operational level 
in general track group and (iii) in college preparatory 
group, 27^ were at the concrete operational level and 
739^ were at formal operational level, 

Gamoka (l978) studied the structure of intellectml 
abilities with the Piagetian formal operational tasks, 

A factor analysis revealed that the differentiation of 
the structure of the intellectual occurs mainly during 
the early concrete Piagetian stage of development and 
integration found in formal Piagetian stage. 

\ Lawson (1977) administered 3 formal operational 
task on 28 children (14 males and 14 female) and 
conducted individual interviews. During the interviews, 
notes on subject behaviours and verbal responses were 
made. The notes were later used to score siibject'B 
performance on each task. These scores later categoriezed 
into Piagetian concrete and formal levels of intellecttial 
development by two independent raters. Besponses on each 
task ranged from early cohcrete to fully operational. 

It was found that correlation coefficient among 
performance on tasks ranged from |&,60 to 0.70 . 

The tasks were found to have a high degree of internal 




60 


homogeneity (iR » 0 . 66 ), 

Upadhyay (1978) selected 100 students (50 hoys 
and t>0 girls) of XI grade science belonging xo Ajmer 
City for bis study. He administered 5 Piagetian tasks 
individually and Ravin's Progressive test of intelligence. 

'The main findings of the study were (i) There were 
students at concrete level, 40^ students were at post 
concrete level, and students were at formal level, 

(ii) Ho signiiicant releationsihip existed between the 
scores of intelligence and different levels ^concrete, 
post-concrete and formad) of intellectual development 

Pandey (1979) reported that 8.44^ of the class XI 
science students were at concrete operational stage, 

12,66^6 av posv concrete level end 15.60?S at formal level, 
Mathur (1981)investigated the 'Growth of 
Experimental Mind During Adolescence* on a sample of 
120 pupils studying in VI through XI, ages between in¬ 
to l6-f. She found that the performance on Piaget type 
task show an increasing trend with grade with occassional 
fluctuations on certain tasks, 

Jain (1984) in her study found that (i) Majority 
of the adolescent pupils at 1l-i- to 14+ were not in a 
position to reason formally, (ii) ttore than 50^ were in a 
position to reason formally on the schemes of grasping 
the essence of the problem, using constant difference, 
clasaificatory reasoning and combinational reasoning on 
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the otheiT hand, they were not In a position to reach 
formally on conservation of volumes, probability 
reasoning and proportionality reasoning. There was an 
increasing trend of adolescent thought with age. 

De Lacey's (1970 a,b) study on European Children 
belonging to lower socio-economic class revealed that 
the performance of these children was low on Piagetian 
, tasks. The study also revealed that . -Australian 
European children belonging to lower socio-economic group 
had not reached cenorete operational thinking 
(classification) level at the age of 12, 

Higgins Trenk and Gaite (l97l) reported on the 
basis of their studies on formal operation with American 
subjects that normal adolescents did not reach the formal 
level of thinking at the age of sixteen. Even if they 
reached the formal stag® it should be at the age of 
19 or 20. 

Dasen ( 1975) extended Berry^s (1977) model of 
ecological functionalism to Piagetian developmental 
psychology. It was hypothesined that the rate of 
development of concrete operation was partly determined 
by ecological and cultural factors. In particular, if 
there subsistence economy populations are placed on a 
eco-cultural scale, with low food accumulatiag, 
sedentary, agriculturalist groups at the other extremes 
the former was expected to develop spatial concepts 
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Bor® rapidly that th® latter, whereas the sedentary 
group iB expected to attain the concepts of conservation 
of quality, weight and volume more rapidly than nomadic 
group will. The results generally supported th® model 
in a study involving 190 children aged 6 through 14 years 
from 3 cultural groups Canadian esldmos, Australian, 
aborigines and Ebric Africians, 

Opper's ( 1976 ) results show thit the rate of 
development of Swiss children and Thai xarhan children 
was fotmd to he almost Identical where as a *time lag' 
appeared for the rural children, 

Karplus, et.al, (1977) surveyed the proportional 
reasoning and control of variables in seven countries. 

They administered two Piagetian tasks (ratio paper clip 
task and oonrol of variables tasks by Wellman) to 
approximately 3500 students on Gomenhagen (K»1020), 

Austria (Hi=595), GorBiany(S[»3l9) , and Great Britain (Ha3376), 
The two tasks were translated into five languages and 
presented in collaboration with science education research 
groups in each country. The researchers emalyaed test 
performance in terms of students, coxmtry, gender, 
socio-economic status and achievement level depending 
on the school organization in each country. It was fomd 
that differences in achievement among countries were 
smaller than differences among groups within a country. 
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©xperiance they have in school and at home, 

Bovly ( 1979 ) administered four pPiaget type task 
on 742 children of age rang 6+ and 12+, The sample 
was drawn from three schools representing three different 
types of environment (i) an tirban disadvantaged group 
(ii) an urban advantaged group (iii) a rural disadvantaged 
group. She found that (i) the children from poor quality 
schools and low socio-economic status though in the urban 
areas, reach operational stage at a much batter age, 

(ii) rural children do not reach operational level at all 
even at 12+, (iii) the rate of cognitive development in 
the three Indian samples studied was different and (iv) 
the urban children whether belonging the public school 
(higher socio-economic status group) or corporation 
urban school (Lower socio-economic status group) had a 
definite and significant correlational trend at all age 
levels xinder investigation between intelligence and 
cognitive development but the same type of definite 
trend is not evident in the rural children, 

Sandhu (l980) in his doctoral study, on the 
« Factrorial study of Adolescent Thought* investigated 
the thinking processes of adolescent of rural background 
between the age group 11+ to 15- using 10 Piaget type 
tasks and found that (i) the performance on Piaget type 
tasks increased with age during the formal operational 
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period and the boys did fare bettor than firls at the 
respective age levels, (ii) intelligence and academic 
achievement had direct ring on adolescent thoxight, and 
(iii) the divelopment to formal thinking loads to better 
adjustment of the individual and vice-versa. 

I Pachauri (1976) studied science pupil-teachers. 

He administered three Fiagetian tasks and found that 
there pupil teachers were at the early formal operational 
stage that is, the transitional stage. 

Jiirascheck'a (l974) study involved 141 prospective 
elementary school teacher, 19 secondary mathematics 
student-teachers and honour calculus sttidents. He 
administered three Piagetian tasks and found that 
(i) in prospective elementary school teachers, 48^ 
were at formal operational level, (ii) only was at 
the concrete opearational level and 99 ?^ were at the formal 
operational level in mathematics students-teachers and 
(iii) in honours calculus no student was found at concrete 
operational level. All students were at the formal 
operational level, 

Joyce ( 1977 ) administered five Piagetian tasks on 
66 science teachers in the elementary schools. 80^ of 
these teacheres were in the age 19-22 years while the 
others were older. The results showed that about 77^ 
were at the formal level while about 8% wore at concrete 
level and about at transitional level, 

\ 
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Students on the role of sex in cognitive 
development show that by and large the males are 
better than their female co^mterpart8 in their performance 
on Piagetian tasks, 

Graybill (1974) studied the sex differences In t 
transition from concrete to formal thinking patterns and 
noticed sex differences varying in boys and girls In their 
logical thinking. 

Lawson (1975) undertook a study with a purpose to 
assess the Piagetian level of performance of males and 
females on two manipulative tasks of concrete and formal 
reasoning ability. He concluded that for all the meaaxjres 
the males* mean level was higher than that of the females* . 

Hiohael 0977) studied the sex differences in 
formal thought, 50 males and 36 females formed the sample 
of his study, 12 Piagetian tasks were administered 
on the sample group. It was found that males out performed 
females, Deluc© (l98l) administered six Piagetian tasks 
to 182 males and 175 females age 9 through 18 years old. 
Results showed that Piagetian stages exist in a general 
sequence through which intellectual progress. However 
males were better than females in Piagetian tasks. 

Predrioh (l98l) studied the influence of Piagetian 
task and gender on cluster patterns. Six Piagetian tasks 
were administered to 182 males and 176 females aged 18. 

,.v. - . ' ■ ' 
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It was found that nalss confornsd more Plagetian stages 
than their female counterpzorts. The deviation ftom 
Plagetian stages was influenced hy gender. It was 
also reported that the greatest diacentlnuity occured 
for the males between sub-stages III A and III not 
between II B and III A as reported by Piaget. 

Ehindero (1982) studied correlates of sex related 
differences in logical reasoning. Rosxilt showed that 
males scored higher than females in male related rasks 
and female scored higher in female related tasks. 

However significant difference was observed on content 
free tasks, Tohidi ( 1983) studied the sex differences in 
cognitive performance on Piagetian like tasks and reported 
that the sex differencee were found in favour of males 
with a slight superiority of girls in classification and 
serlatlon. 

'^CJraybill (1974) attempted to determine the 
possible existence of sex difference in intellectural 
development and problem solving ability. Children between 
the age of 9 and 15 were sikected for the study. The 
sample consisted of three pairs of boys and girls of 
about 9,1 If 13 to 15 years of age. These pairs were 
matched asVdell as possible with respect to birth datm, 
i.Q, school ac. ievement, and socio.economic background. 
Bach subject was asked to solve four problems selected 
equal angles, floating bodies, rods, and chemical 
combinations, Interwiews were recorded on tape for 
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analysis. It was found that (i) girls differed from 
boys in the point at with they developed logical thinking 
abilities as defined by Piaget and Inhelder. Boys began 
I to score at the formal level at 13 yeara of age while 
the girls lagged behind. There was no girl in the sample 
who scored consistently at the formal level, (ii) boys 
and girls began to show difference in logical thinking 
ability at about 11 years of age. (iii) boys were more 
successful than girls in solving the science problems 
selected for this study. The data shoved that boys scored 
better than girls on every experiment at each level, except 
for the chemical combination results in the 9 years old 
female group, Which were in favour of boys. It would be 
interesting to refer Somerville (l974) who reported that 
the development of formal thought is strongly dependent on 
age rather than sex, even the type of schools. 

Kale and Danke (1976) reported that (i) the 
mathematics scores were related significantly to age 
grade, sex and school type but not to SES? (ii)cognitive 
development had little relationship with langtiage 
achievement and mathematics achievement, (iii) the 
cognitive development was related significantly to age, 
grade, groups, and school type and (iv) cognitive 
development had curvilinear relation with medium of 
instruction and negligible relationship with B.Q,. and sex. 




norland ©t,al, (l970) studied tho intellectual 
level of 506 science students. The subjects age ranged 
from 13,6 years to 20 years. They eere administered 
ten Piagetian tasks and the results showed that 65 ^ 
Ichildren were at concrete operational level and 15,2^ 

I 

at formal operational level, Lawson(l974) analysed the 
relationship between concrete and formal operational 
science content and developmental level of learner. 

The sample was collected from high school in Norman, 
Oklahoma of 51 Biology, 50 Chemistry and 33 Physics 
students. Pour Piagetian tasks were administered 
results were as follows (i) 64.8^ were at the concrete 
operational level and 35.2/^ were at formal operatonal 
level among Biology students, (ii) Out of 50 Chemistry 
students, 22 ^ were at concrete operational level and 
78^ were at formal operational level and (iii) out of 33 
Physics students, 36^ were at concrete operational level 
and 63^ were found at the formal operational level, 

Lawson and Renner ( 1975) administered four 
Piagetian tasks to assess understanding of concrete and 
formal operational concept of secondary school.istudents. 

In the study 51, 50 and 33 subjects were randomly selected 
^ from Biology, Chemistry and Physics classes respectively. 
Data indicated that approximately 64.8^ of the biblogy 
students were operating entirely or particularly at the 




69 


concrete level. The chemistry sample was hest che " ( 
characterized as transitional thinker with 92 ?£ of those 
interviewed categorized above concrete operational IIB 
and below formal operational IIIB, The physics sample 
also sonsisted largely of students operating some where 
between fully concrete operation IIB and fully formal 
operation IIIB. Approximately 859 ^ of the students were 
classified above concrete operation II B, and below 
formal operation III B. only 48^ of the entire sample 
or 134 students were judged to be formal operational 
III B thinker. 

Rowell and Hoffman (l975) iit a study 'Distringuishing 
formal from oconcrete thinker* 193 samples ( 110 boys and 
83 girhs) participated in Chiemical experiments and 189 
of the same students (l07 boys and 82 girls) participated 
in the pendulum experiment. The resxilts of the chemical 0 , 
and pendulum teat classified according to the four : 
developmental sub-level IIA. IIB, He found dual trends 
of increase in percentage of formal thinkers with 
increase in chronological age and the higher percentage 
of formal thinkers in the upper stream at the various 
grade level, 

Vaidya (l 975 ) studied the growth of logical 
thinking in science during adolescence on a sample 
of 100 boys and 100 girls studing in grades VI to X 
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matched on intelligence and socio-econcmic status. 

The main finding of this study were (i) except for 
occassional fluctuations, average performance on each 
problem increases with grade. Mean performance in most 
of the cases favour boys rather than girls, however, 
they more into higher grades, ^ii) a given poBoblem 
wad solved successfully (or failed) over a wide I.Q, 
range both within and across the various grades, 

(iii) adolescent pupils were affacted by the content of 
the prohlem than the nature of the problem, (contrary to 
Piaget's view), (iv) adolescent pupils were in a position 
to set up hypotheses, they were not in a position to 
test them which showed that their minds had not yet 
become experimental, (contrary to Piaget), (v) the top 
group differed from the bottom group on all the five 
measure of adjustment, understanding of the problem and 
all the seventeen schemes of thought, 

lawson. Ployed and Devito (1975) administered 
four Piagetian tasks to determine interrelationship of 
students' scores on these foxxr tasks and scopes on 
coBuionly used standardized verbal and mathematical 
aptitude examinations and science, mathematics and 
english achievement examinations. Finding of study were 
(i) the majority, 66?^ of the sample demonstrated transitional 
responses (ii) the correlations among the Piagetian 




71 


8cor®8 and anb-sequential test of educational progress 
In science were fairly high and significant at the .001 
or .001 level and (iii) correlation with the achievement 
in science were also fairly high and significant. Some 
of the correlation with achievement in mathematics and 
english were somewhat lower than those for the science 
examinations, 

SUMMARY 

As one goes through the research literatiire 
it is found that research cond.ucted out-side Geneva 
still deals more with concrete opperational stage than 
formal operational stage of cognitive development. 
Researchers realised that this age limitation may not 
be applicable to other adolescent of the world, 

Riggings(198l) concluded from their tstudy on formal 
operations with American subjects that normal 
adolescents were unable to reach the formal level of 
thinking. Even if they reach that level, it should 
at their late ninteens or early twenties. The 
conclusions drawn on the basis of researches reported 
are as follows (i) all normal children reach the concrete 
operational level hut they do not necessarily reach th® 
formal operational level (ii) many students do not reach 
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formal operational levfil ror the solution of most of the 
problem, (iii) the analysis of various studies based on 
scores of atleast three (and usually more) Piagetian 
type tasks, (iv) various studies conducted senior school 
level of grades (9,10,11) show that majority of students 
belong to concrete operational level and few in post- 
concrete and formal operational level, (v) the most of the 
adolescents and young adults are at the concrete operational 

•i 

level, (vi) the students develop the ability of formal 
operational thinking with increasing age and grade level 
(vii) many adolescents are comewehere in transitional 
stage between concrete and formal operational stage of 
intellectual development, 

STUDIES RELATED TO THE INTELLECTUAL DEVELOPMENT AND THE 
ACHIEVEMENT IN SCIENCE SUBJECTS 

One of the domaiin in which Piaget’s work is 
likely to have its greatest impact is the area of science 
and mathematics teaching. Piaget has repeatedly mentioned 
thf.t the order in which a person develops through the 
stages in the models is constant and in order to move 
from stage to stage the individual must be confronted 
only with these activities and situation which can be 
understood by him in present stage. Thus a concrete 
operational thinker does not become formal operational by 
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constantly being confronted with formal operational tasks 
and concepts. He must meet situation which are at 
the concrete level but which also will add to and challenge 
his thinking ability to promote progress to higher levels. 

Although each of the science subjects includes 
abstract conceptual schemes, the degree of abstractness 
at high school science stage generally increases from 
biology to chemistry to physics (Bates, 1975). 

Some studies relating to cognative development 
and science achievement indicate that the subjects who 
perform at the formal operational level in Piagetian tasks 
function at the concrete operational level only for 
various concepts in science, 

-/Sheehan. ( 1^70 ) studied the effectivenees of 
concrete and formal instructional procedure with students 
of concrete operational and formal operational students, 

A sample of 104- science students were randomly selected 
from a school at New lorfc. The range was from 12 years 
6 months to 13 years 5 months, Intially the students 
were classified at concrete or formal operational level 
using a list based on Piagetian theory of congnitive 
development. The effect of students understanding 
equilibrium in the balance bar, angles, evidence and 
reflection and of oscillation of pendulam was measured. 

The formal operational procedures and the concrete 




operational students achieved eignlficeuatljr higher 
scores as a result of concrete instructions rather than 
formal instructions. The study revealed that the 
regression effect in this discussion of the improved 
performance of formal operational subjects for 
concrete Instructions, but not for formal instructions. 

Lawson (1974) reported that the regression 
effect demonstrated by students classlfed as formal 
operational when tested on formal science content. 

He found that the formal operational subjects understand 
significantly more formal concept than the concrete ope 
operational subjects. The formal operational 
individuals also demonstratd a great deal of more 
understanding of concrete concepts than of formal concept 
in science, 

v/Chiappette (1974) reported that large number 
of individual related at the formal operational 
level functioned at the concrete operational level when 
tested their understanding of physical science problems. 
The subjects could solve correctly the problems by 
substitution into the mathematical formulae but they 
could not give examples to show their understanding 
of the underlying concepts or theory invelved, 

Sayre and Ball (l975) conducted a study on 
the sample of 419 students in a grade seven to twelve, 
Piagetian type tasks developed by them were administered 
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to ®ach 8u.b;ject, Students successfully coapleting 
four or five tasks were classifed a foraal operational 
while successfully completing three or less out of the 
five tasks were classifed as non-formal operational. 

He reported that there is a relationship (significant 
at .01 level ) between the number of task perforaed 
at the formal operational level and the scholastic 
science grades of ou^iior high school students (r"0,33) 
and the senior high school science students (r* 0.46). 
There was also no significant relationship (o. 1 level) 
between the scholastic science achievement of non- 
formal students and the number of task perform at the 
Juniors and senior high school level. 

Lawson and Balke (l976) classified high school 
biology student into concrete and formal stage using 
three separate instruments. In this study 68 high 
school biology students of age fro 14 years 7 months to 
17 years 10 months were randomly selected. Three 
Piagetian tasks were administered to each student and 
clasiified at the different intellectual levels according 
to their scores. Biology content examination of 16 
paper and pencil ite®a was also administered to each 
students ability to use a variety of concrete and formal 
operations. The result of Piagetian task administered 
showed that about 535^ of the students were at the formal 
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level and the biology content examination showed that 
only 35^ of the stiidents were at the foraial levs. 

The non-Bcience content examination result showed 
that 43?S of the students were at the formal leve. 

'-^olodiy ( 1977 ) reported scores for high school 
and college freshment that are nearly equal 
(( 35 ^ and 32 ^) formal; 50?^ ni^ 60^ transitional; 15^5 
and 8^ concrete and significant different from the 
college senior sample (64J^ formal, 285^ transitional, 

8 ^ concrete). Correlations were slgnificeint between 
SAT mathmatics and the two tasks scores, and between 
the chemical liquid task and SAT math/SAT verbal scores, 
NXilrheelar (1977) conducted a study of proportional 
reasoning in high school chemistry. The sample consisted 
of 168 X-grade chemistry students drawn from large high 
schools in Canada, Pour Piagetian task were administered 
on the sample subjects. The survey revealed that about 
22% of the students were late formal 37 ^ early formal, 

22% transitional and 295^ concrete. Significant 
correlations were also found between proportional 
reasoning in chemistry and achievement in chemistry, 
'.'"'Das Gupta (1977) conducted a study with the 
purpose of finding relationship between Piagetian 
logical thinking and achievement in science subjects, 
namely physics, chemistry and biology, Eighty four 
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science pupil-teachers studying, inE.C.E. Ajmer 
formed the sample for her study. The Reven's verbal 
logical easoning est and Achievement Test in Biology, 
Physic® and chemistry were administ red on the 
sample. The study revealed that (i) the proportion of 
prospective Biology, chemistry and physies teachers 
attained concrete operational thinking was 36,84, 

38,88 and 20.68 respectively, (ii) no formal thinker 
were fovind in prospective biology and chemistry 
teachers, (iii) the proportion of prospective physics 
teachers attained formal operational thinking was 10.34, 

No significant relationship existed between achievement 
in biology and (a) concrete operational thinking 
(b) transitional operational thinking in prospective 
biology teachers, (v) No significant relationship 
existed between achievement in chemistry and (a) concrete 
operational thinking (b) transitional operational thinking 
in prospective chemistry teachers, (vi) No significant 
relationship existed between achievement in physics 
and (a) concrete operational thinking (b) transitional 
operational thinking (c) formal operational thinking; 
in prospective physics teachers, and (vii) teachers 
attained transitional operation thinking 63.15, 61,11 
and 68,96 respectively. 

^Pandey (1979) reported that achievement in 
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physics, chemistry and mathematics Increased with 
the advaiKTement of levels of intellecttial development. 

The major conclusion of the researches reported 
are as follows (i) the degree of abstractness at school 
science stage generally increases from biology to 
chemistry to physics, (ii) subjects who perform at the 
formal operational level on Piagetian tasks generally 
score high marks in achievement in diiferent subjects, 
and (lii) science concepts should be taught to the 
students according to their mental structvtres. 

RESEARCHES ON STUDIES RELATED TO CREATIVITT 

A perusal of the summaries of selected 
literattxre in psychology and psychiatry mentioned 
in annotated bibliography entitled 'Creativity and 
the Individual' edited by stein and Beinee (1960) 
indicates that investigators have touched upon divers© 
areas such as the criterion and other problems, the 
creative process, heredity, age, early experience, 
religion, personality characteristics and motivational 
factors, cognitive factors (mainly intelligence), 
ecological (home and environment, culture, psychopathology 
ans tstatistical studies of all these the large bulk is 
concerned with reporting on personality characteristics 
and motivational factors both in their acadmic aspects 
and emperlcal sttmies. Raina's biliography (1971) 
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reflects a similar trend otlainlng in India islth the 
difference that theoretical matters are more ahvindant 
in Indian literature relating to creativity as compared 
to emperical one. 

The question, what is the relationship between 
Intellectual Development (cognitive development in 
Piagetian context) and Creativity? has perhaps not 
been attended with any great enthusiam. It is seen 
that most of research studies on creativity deals with 
construction and standardization of creativity tests 
as also correlational studies involving creativity 
teats and other ability tests. Following is a brief 
review of such studies. 

A. Cognitive Correlates of Creativity 

Commenting on the issue of relationship between 
Creativity and Interlligence, Foster(i97l) pointed 
out, that it centers around two focal points (i) Creativity 
is proposed to he a destinct aspects of intellectual 
functioning and is practically independent of 
conventional intelligence, (ii) Creativity depends 
upon unique cogniTive factors which within the 
hierarchical structure of intelligence. 

The first stand point has been taken hy several 
authors. They suggest two distinct aspects 
of intellecttial functioning, according to Guilford( 1950) 
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th«y are ’convergent thinking* and ’divergent thinking*, 
y^lpuilford ( 1950 ) predicTB that the relationship 
hetveen intelligence and cieativity is luw. Andrews { i9^) 
finds correlations of 0.15, 0,02 and 0,03 between .4 
intelligence and imaginstion in studies, ¥alch (1946) 
finds a correlation of 0,25 between originality and 
intelligence. 

'-^Getaels and Jackson (l962) reported low 
correlation ranging from 0,132 to 0,378 between 
creativity and intelligence. 

Several other authoace (Stetn, 1955 s fb®,tak, 1962; 
Cropley, 1965; Yamamoto, 1965; Guilford et.al, 1966; 

Hudson, 1966 ; Kadus, 1967} Raina, 1968; Parmesh, 1969; 
Paesi, 1971, Sharma, 1972; Sharma 1974; Bedi 1974; 

Sandhu 1975; Bhattacharya 1979; Saiena, 1980; Mathur, 1981; 
Singh, 1984) reported low positive correlation 
between the measures of creativity and intelligence, 
However, Pleschar ( 1963 ) foxmd a negative correlation 
between creativity and intelllg@nce. 

From the above studies it oan be inferred that 
creativity is slightly related to intelligence and 
as soch it constitute a separate cogitiv© factor 


which contribute little to conventional intelligence 
The existence of distinct factors of 
intelligence and creativity has been J^roved further 
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vieing factor analytic techniques, Guilford et.al, 

( 1951 * 52 ), ¥allach and Eogran (1965) and Cropley (1966) 
identified traditional concept of Intelligence, 

Wallach and Wing (l969), Dacey and Madaus(l97l) 
Sultan ( 1962 ), reported separate dimensions of divergent 
thinking and intelligence. In other words, they supported 
the view that creativity is independent of conventional 
intelligence for all pixrposes. 

According to contemporary studies Torrance (1962) 
Guilford (1967) creativity involves factors that come 
under the category of divergent thinking as constrasted 
to convergent think, Guilford predicted a curvlinoar 
relationship to each other, l.e., there may he 
substantial correlation between creativity and I.Q, 
at the lower level of intelligence but when some 
critical I.Q. level has been reached creativity functions 
independently. 

This view has largely been supported by the 
sttidies of Taylor 1964; Barron 1969; Majumdar 1970; 

Gakhar, 1975; Saiena 1982 and Pant, 1981. 

Creativity and Personality Correlates 

A great deal has been done to locate the 
personal qualities and attributes which make a person 
creative or distinguish scientists from non^scientists, 
artists from non-artists, science students from non- 
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ecience students on certain personality patterns which 
qualify them as creative persons, 

Bmperical research on the prohlem of creativity 
and personality relationships was studied hy a large 
number of researchers like Hussen, 1953; Barron 1955; 

Kubie 1958; Torrance 1962; Poster 1971; Holland 1971; 
and several others. The following attributes or 
personality patterns of creatives were identified 
They (i) possesses non-aggressive and more faminine than 
nasculine traits of personality, (ii) have high ego 
strength, have case of recall and oedipal complexity, 

(iii) have high degree of origiiality, humour, playfulness 
and relative relaxation, (iv) have strong sense of per 
performing some 'role in life', (v) have less concern 
for other people, authority, rules and regulations, 

(vi) are more autonomous and more self controlled, 

(vii) score high on tests of originality with regards 

to freedom of expression, rebelliousness, disorderliness, 
etc, and (viii) they are significantly better in abstract 
thinlcing , emotional stability, independence, venturac®®, 
self concept control, intelligence and achievement. 

In India, also many researchers like 
Ray Choudhary 1961; Ganguly and Bhattacharya 1965; 

Raina 1968; Paramesh 1969; Jha 1972; Joshi 1973; 

Goyal 1973; Arora 1974; Gakhar 1975; Tripathi 1975# 
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1976, 1979? Basu 1977? Bhargava 1979 and Singh 1981? 
conducted investigations on personality correlates of 
creativity. Their sample ranges from adolescent students 
to adults engaged in different ¥alka of life like, music 
science, litorattjare, art, drawing and paintings etc. 

They also concluded the same pattern of personality 
traits of the creatives as listed above, 

STTOIBS RELATED WITH INTELLECTUAL DEVELOPMENT AND 
CREATIVITY 

As evident from fhe review of r©ae8a*chers 
attempted by this researcher, most of the researchers 
aborad and in the country confined to the investigations 
of psychological, ecologicaj, psycho-physiological, and 
some other determinants of creativity like first order 
variables and second order variables birth order, 
religion culture etc. Only scanty work has been 
attempted to establish relationship between intellectual 
development and creativity of adolescent students. 

.XDuckworth (1972) opines that the development of 
intelligence is a creative affair. She contends, that 
creative acts arise from the connecting of ideas end 
more action thoughts (in Piagetian term ‘Scheme’ that 
a child possess, the better chances for creative 
intellectual acts to be produced. 
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^stoker (1972) attempted a study in 19 adult 
women with a purpose to determine the relationship 
between intellectual development and creativity. 
Piagetian style instrument and Torrance test of 
creative thinking (TTCT) were used for collection of 
data. It was found that Piagetian level and oreatirity 
has positively related with the degree of ego-centric 
thought shown in the responses, 

Feldman (1974) concluded that the processof 
Piaget's intellectual advancement and creative 
production share over time and the solution becomes 
permamently incorporated into the mental structure 
of the individual. 

Roven and Polankhi (l974) conducted a study on 
111 foxirth grades and 109 sixth graders. Levels of 
cognitive development were assessed by Roven* s testa 
of logical operations (RTLO) and measures of creativity 
were obtained on the Torrance test of creative thinking 
(TTCT), It was found that direct relationship existed 
between intellectual development and verbal creativity, 

Lehman (l98l) conducted a e udy to examine the 
relationship between cognitive development and 
creativity of 2 % subjectsj all whites with a mean age 
of 14.26 years from the rural schools, and 66 subjects; 
perdofflinantly black population with a mean age of 15.17 
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years from the urban schools. Three instrument b were 
administered to the subjects (a) Otis-Lennon Ability 
Test (b) Lawson's Classroom Teat of formal reasoning 
and (c) Toraance Test of Creative Thinking, It was 
reported that Piagetian scores and creativity sub- 
scores were unrelated for rural white subjects. 

However, a high relationship was observed between 
two variables for the disadvantaged black population, 

^ Kimar S. (l982) conducted a study to find out 
the relationship of Intellectual Development with 
creativity and achievement. The sample consisted 
265 grade XI science students (159 boys and 126 girls) 

The Raven's Test of Logical Thinking (STLO) and 
Torrance Test of Creative Thinking (TTCT) were 
administered to the subjects. The scores in science 
subjects obtained by these students in grade X 
(Rajasthan Board Secondary Examination) were taken 
as the index of their achievement. The main finding 
of the study were (i) About ■ 70^ and 18?^ of 

science adolescent were at concrete, transitional 
and formal operational thinking level of intelleettxal 
development respectively, (ii) Boys adolescents lead in 
their attainment of formal operational thinking level 
(10,14^ than girls (15,07^) percentage of girls reaching 




at the transitional level of intellectual development 
was slightly higher (73.0than that of boys (66.94^ 
(lii) No difference was found in percentage of boys and 
girls at concrete operational thinking level of 
intellectual development, (iv) Non-verbla originality. 
Verbal flexibility and Creativity was found significantly 
correlated with intellectual development in case of 
boys adolescents, (v) Non-verbal creativity and total 
creativity test scores was found significantly 
correlated with intellectual development in case of 
boys science adolescents studying in private schoola. 

(vi) Significant and positive relationship was exists 
between total scores of intellectual development and 
scores in science subjects viz. Physics, Chemistry, 
Biology and in total achievement scores, (vii) A high 
and significant relationship was found between 
achievement in science subjects and Transitional 
operational thinking stage of intellectual development, 
(viii) Significant relationship was found between 
achievement in science subjects as well as total 
achievement scores in case of boys and girls adolescents 
students studying in Government schools, (ix) A 
significant relationship is found in case of boys 
studying in private school. 
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PLAH ARD PROCEDURE OP STUDT 


The present chapter eahodies the methodology 
design, sampling, procedure of the study, description 
of tools and statistical techniques employed for 
conducting present research study, 

METHODOLOGY 

The focus of the st^^y has been on studying 
th® relationship of intellectual development vith 
creativity, achievement and socio-economic status of 
grade XI science students. The study was conducted 
through normative testing survey method following the 
cross-sectional approach, as such the nature of the 
study has been correlational type. Besides studying 
the relationships between intellectual development and 
varioxffi dimensions of creativity, an attempt was also 
made to study the effect of type of schools, sez, 
parents* education, parents' occupations, parents' 
income, size of the family and environmental influence 
on intellectual development. CoKparisiona among 
scheduled caste/ scheduled tribes and general category 
students were also attempted vis-a-vis their intellectual 
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developttent. Creativity and acMeveaent of the attident 

vere also studied with regard to sex, eavironaent 

and type of schools at varions levels of their intellectual 

development. 

SAHPIIHO 

The sample of the present study consisted of 
(656 boys and 570 girls) students offering science 
subjects at grade Xl, drawn from the senior secondary 
schools of Union Territory, Delhi. All subjects belonged 
to age group {15-17) years. Stratified cluster sampling 
techiiiq,ue (Peetinger and Kats, 1970) was employed. The 
sampling frame has been presented below 
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Th® abov® nantionad sampling fraa® indicates 
that representatireness wae ensured to a great extent 
as government and aided, boys and girls schools were 
selected from both rural and urban settings in Delhi* 

The classification of rural and urban schools was 
followed as per the list of Senior Secondary Schools of 
Union Territory of Delhi (1984-85) published by the 
Educational Statistics Cell, Directorate of Education, 

Delhi Administration, Delhi. Further, an attempt was 
made to select schools from all the four Zones (north, 
south, east and west) of Delhi* The clusters of 
students obtaining in the selected schools were identified 
as subjects for the study. The schools were selected 
randomly as far as possible. However, due to constraints 
of availability the following deviations had to be accepted 

(i) th® only, government girls senior secondary school 
appearing in the list of rural schools was selected 

(ii) No aided girls school was available for sampling in the 
rural areas, (iii) In the list of schools of rural areas 
only three head provision for science subject and these 
were in the north zone. Therefore, these three schools 
were incl\ided in the sample, (iv) No boys schools in the 
rural area of eastern zone had provision for science teaching 

hence none could appear in the frame. The list of selected 

ATi-neywitA - A 

schools Is given in -.j. s ■ x* 
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DESCRIPTIOK OP TOOLS. 

The tools xiaed to ae&sure the ▼arlablee under * 
study, namely, intellectual development, creativity, 
achievement and socio-economic status are described here. 

CROUP ASSESSMENT OF LOGICAL THINKING (GALT) 

This is a paper-pencil test of formal operations, 
developed byPanita Roadrangka, Russell B. Yeany and 
Michael J« Padilla. The logical operations used for 
this test were identified from *An Analysis of the 
Growth of logical thinking' (inhelder, B, and Pieget, 

J. 1958) and the 'Growth of Logic in the child* 

(inhelder, B. and Piaget J, 1964). Group Assessment 
of Logical Thinking (GALT) test possesBes the following 
characteristics. 

1. The test measures six logical operations 
conservation, proportional reasoning, 
controlling variables, combinational reasoning 
probabilistic reasoning and correlational 
reasoning. 

2, The test uses a multiple-choice format for 
presenting options for answers as well as 
the justification or reason for that answer. 




91 


4a The test ie etcLtabl® for etudente reading at 

the sixth grad® level or higher, 

5, The test has sufficient reliability and 
validity to distinguish between groups 

of students at concrete, transitional and 
formal stages of development, 

6 , The test can be administered in one class 
period to a large group by individuals who 
serve simply as 

The following rules were considered as model 
of logical operations for the purpose of constructing 
test itene that required a specific rule for tho solution. 

Conservation 

For Piaget, conservation is a central pre¬ 
requisite for the acquisition and subsequent development 
of logical thought. According to Piaget, ’Every notion, 
whether it be scientific or merely a matter of common 
sense, presupposes a set of principles of conservation.,.’ 
(Piaget, 1965 ) Piaget’s contention is that conservation 
reasoning is a necessary condition of all rational thoiJght, 
'Conservation’ concept is of theoretical interest because 
it reflects eongnitive competence of some complexity, 
while the period of acquisition is the threshold to 
greater and more complex intellectual growth. In general. 
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th® conservation can be divided into tvo distinct types 
(Buainerd, 1970). 

a) The so-called first order quantitative in 
invariants (e.g. number length, area, mass, 
weight) and 

b) The so-called second order invariants 
(e.g. volume, density, momentiim, 
rectilinear motion)• 

Piaget considers the first order conservation 
indices of concrete operational thought and the second 
order conservation indices of formal operational thought. 

The operation of general identity : ‘Adding a null class 
leaves the other class unchanged. The identity can be 
combining a class with its inverse class*• 

The concept of identity is of great importance in 
the study of the phenomena of coneervation. The task of 
conservation of 'substances' or *of the mass' are based 
on 'the operation of general identity', fhe following 
two items are based on conservation phenomena. 

Item 1 Piece of clay : Here th® emphasis is on the amoxmt 
of an object. Two identical balls of clay are shown on 
a balance weighing the same and one is then shown deformed 
in shape (pan cake) later on. 
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It®Bi 2 Metal veights t Here the emphasis is on the 
volnme of displaced water. Two Identical Jars of eq.ual shpe 
and slse and two metal balls of e(}.ual shape and size but 
of different witght are shown. One ball is put in each Jar* 

Proportional Reasoning 

Proportional reasoning req.uires the subject to 
forecast all possible combinations in a double-entry 
table in such a way as to forecast proportions 
qualitatively and the latter qxiantitively (inhelder and 
Piaget, 1958 ) . 

The relative magnitude of a ratio may increase- 
decrease, or stay the same with respect to the magnitude 
of another ratio if the magnitude of the variables are 
changed (e,g, X/T " I'/v), 

In the test employed the following two items 
are based on proportional reasoning 

Item 3 Glass size ; In this two glasses and two Jars a 
small and a large one are shown in figures. Subjects, 
are told that 15 small glasses of water or 9 large glasses 
af water are needed to fill the iarge Jar. 10 small glasses 
of water are required to fill the small Jar, Then how many 
large glasses of water would be required to fill the small 
Jar ? 

Item 4 Scale : Using a scale as a balance beam and 
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hanging weights, this item test the subject's ability 
to balance various coabinatioms of weights at various 
locations along the beam e.g. given a 10 unit weight at 
three unit distance from the fulcrum. The examinee was 
asked to predict the proper location of a 5 unit wdight 
on the other side of scale to achieve a balance correct 
response with reason of this item implied understanding 
of inverse-proportion. 

Control Variables 

In this understanding is used to control 
variables in order to draw valid conclusions from 
observations made on testing. On the experiments of 
control variables the sufficient understanding of 
the concept, 'al other things being equal' to serve as 
a guide for behaviour i.e, to enable subject to set up 
and carry out experiment. In this test two items are 
baaed on the same. 

Item 5 Pendulam : This item is based on exclusion of 
irrelevant variables. This item tests students' ability 
to control and exclude irrelevant variables. In th® 
figure tising three strings hanging on a rod, two of 
them are of same length with different weights i.®, 5 
unit and 10 unit and one is with 5 unit weight. These 
strings with weight work as a simple pendulum; subject 
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wer® given the problem of determining the effect of the 
length of etringe on the time taken to swing to and tro. 

The only casual factor is length of the string. Therefore 
the weight of the ball, angle of drop, and force or push 
must be excluded. 

The correct response required understanding of the 
concept ’ all other things being equal*. 

Item 6 Ball : In this figtare of a ramp a target ball at 
the bottom is shown. Two different points, a low point 
and a high point,arq shown on the ramp. There are two 
other balls of different weight l.e. light and heavy. 

Ball can roll on the ramp. If a ball is released from 
any point on the ramp it hits the target ball. This 
catises the target ball to move up the other side of the 
ramp. 

In this item was asKed the effect of different 
point on the distance covered hy target ball, when ball 
is released from the different points. 

Probability 

Probabilistic reasoning requires that the 
subjects deduction begins with possibility (i.e, hypothesis) 
to end up to a reality conceived of as a realised factor 
of the total number of possible combinations ^Inhelder 
and Piaget, 1958), 
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in this ths object th&t has the greatest 
frequency the one most likely to be choosen from a 
group. Following items axe based on probabilistic 
reasoning 

Item 7 and 8 Square and Diamonds 1 and 2 $ In both items 
figures of three spotted squares pieees of wooa, four 'black 
squares and five white squares are shown. Four spotted 
diamond.shaped pieces, two black diamond and three white 
diamond are also shown. 

item 7 : the subjects were asked to state the chance of 
arawing out a spotted piece. 

Item 8 { the subjects were asked to state the chance of 
drawing out the spotted diamond or a white diamond. 

Correlational thinking 

In correlation a probability estimate of relations 
or law is made. In such problems subjects have to count 
the cases that confirm and those that fall to confirm a 
hypothesized relationship between the two variables. 
Correlation is not a simple probability i.e. an elementary 
ratio between the confirming oases and total number of 
possiule cases. Correlation may t>e classified into following 
types 

la^ Tue iormation of a possible correlation 
occurs when the fXeq\ieacy of(p. q ,+_5 q) 
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ia greater than the frequency of (p.^ + Pi)* 

(b) the formulatione of a negstiTo correlation 
relationahip occurs when the frequency of 
(p.q* + P 1 ) ie leae than the frequency of 
(P.l* + P.q). 

(c) the formation of a no correlation relationship 
occurs when the treqyusnoy of (p q + p%‘5) equal 
to frequency of (p q p q ), 

In this test two Items are based on correlation 
thinking. 

Item 9 The mice s A picture of 16 fat mice with black 
tails, 6 fat mice with white tails, 2 thin mice with 
blaefe tailes, and 6 thin mice with white tails is shown 
in test booklet. The subjects were told that these 
mice represented a sample of mice captured by a former 
from a part of his field, they were asked whether they 
thought there was a relation between the aise of the 
mice and the colour of their tails. 

Item 10 The fish : A picture of 4 large fish with 
narrow stripes, 2 small fish with narrow stripes, 3 
large fish with vide stripes, and 9 small fish with 
wide stripes was shown in the teat booklet. The 
subjects were asked whether they thought there was 
a relations between the siee of the fish and the width of 


their stripes 
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Combinational reasoning 

This reasoning scheme is of interest primarily 
for historical reasons. It plays a central role in 
Piaget’s model of formal reasoning as it is prestimbahly 
the purest measxtre of a 8ub;ject*s use of combinational 
system. The ability to coneaire of multiple causes 
of a particular event and of these possible causes 
operating in various combinations is important in hypothesis 
generation. At the level of the concrete operation, 
these combination always remains incompliete because the 
subject adopts a step by step method without generalising. 

It is the level at which siibject seems capable of combining 
elements by an exhaustive and systematic method. The 
subject is also capable of ccanbining idea and or hypotheses 
in alternative or negative statements, and thus of utilising 
proportional operation hitherto unknown to him. At the 
pre-adolescent level however the child manages easily 
(after the age of twelve for combination little later on 
permutation) to find an exhauetiv method, of coTJrse, 
discovering formula (which he is not asked to do) but by 
working out a system that takes account of all possibilities, 

(l) Combinations : Combinations are multiplications 
The dance problem (item • 1l) is based on it. 

Item 11 The Dance t In this subjecta are required to 
make all the possible combinations (pairs) of boys and 




girls (thrse boys and thras girls) by taking only one boy 
and one girls at a tine (not tvo boys or tvo girls) in 
order to make all different total poesible conbinations« 
There are nine possible conbinations, 

(ii) Permutation : When objects are counted they are 
in a particular order, the same objects might have been 
counted in a defferent order in fact, in a number of di 
different orders. Hov many ? This is the question of 
the number of perautations. 

In general, if there are *n' elements any one of 
these Can he used as the first element given the first 
element anyone of the n-1 remaining elements can be 
used as the second, given the first tvo elements any 
one of the remaining elements can be used as the third, 
and so on. Thus the total nxnaber of possible permutation 
of ’n’ element is (n-l) (n-2).(2) (2) » n{ 

The symbol n\ is read n-factorial *Th® Shopping 
centre* item is based on permutation. In this item 
subjects have not written only number of possible 
permutation but also systematic symbols. 

Item 12 The Shopping Centre j In this item subjects 
were given four figures of ships, each of which had 
the name of different purposes 1, D, C and S ( 

in Hindi version). Students were asked to construct 
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all the possible combinationa by using each element 
only once in a combination at different positions. 

There are 24 possible permutations, 

Eellability 

The test has 12 items 2 items per sub-test based 
on six types of logical thinking selected from an item pooit 
of 21 items, as per suggested scheme for use of GILT, 

Authors have calculated test and sub-test reliabilities item 
difficulties, discrimination indices, means and standard 
deviations on the basis of data of 628 students for the 
item pool. 

Authors have reported(2-alphau-alpha of cornbach) 
reliabilities for sub-test of conservation, proportional 
reasoning controlling variables, probability reasoning, 
correlational reasoning and combinational reasoning at 
0.58, 0.76, 0.67, 0.83, 0.37 and 0.40, respectively. 

The reliability coefficient for the total test has been re 
reported as ©«85. Details of the statistics and indices 
of the test are provided in appendix 
Validity 

An over all validity coefficient of 0.71 has been 
reported by authors. Sub-test validity coefficients range 
from 0,45 to 0.88 with proportional reasoning beings the . 
lowest and'combinational reasoning'the highest, ^Coefficient 
for each teat and total test have been indicated in the 
Appendix,. 


5 *• 
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Clasalficatlon of Students on The Basis of GAI^ Scores 

The folloM.ng scheme suggested hy Padilla, M.J. 
was employed to categorise students into concrete, 
transitional and formal levels of thinking; 

S C E B M ^ 


S.K. 


Range 

of Harks 

1. 

Concrete Operational 

0 

- 4 

2. 

Transitional Operational 

5 

» 7 

3. 

Formal Operational 

8 

- 12 


Preparation of GALT in Hindi 


Since the majority of science students to whom the 
teat was to oe administered offer science subjects in 
Hindi medium and are therfore not competent to respond 
properly in English, the Hindi version of GALT was 
developed by translating each of the items. In order to 
enaurea genuinessess of the translation vis-a-vis 
its usability without effecting the characteristics of 
th® test, both versions were reffered to an expert 
pool of psychometricians and a commonly agreed version 
of the test in Hindi developed for us© in the study. 
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MEASURES OP CREATIVITY 

The neasuree of creativity was based on the ecorses 
of the atndents on the Minnesota teats of creative thinkiing 
designed by E, Paul Torrance at the University of Minnesota 
The tests contained in the Torrance Battery are based on the 
creativity process defined by Torrance 19^5 as a process of 
becoming sensitive to problems, deficiencies, gaps n 
knowledge, missing elements, disharmonies and so on, 
identifying the difflexaty searching for solutions, making 
guesses, or reformulating hypotheses about the deficiencies, 
testing and retesting these hypotheses and possiblp modifying 
and retesting them and finally communicating the results. 

This definition describes a natural human process. 

Strong human beeds are involved at each stage. If we sense 
some incompleteness or disharmony, tension is aroumed, 

¥e are uncomfortable and want to ± release the tension. 

Since learned ways of behaving are inadequate, we begin 
trying to avoid the common place and obvious (but incorrect) 
solutions by investgating, diagnosing, manipulating and 
making gursses or estimates (Torrance, 1974). 

Torraace relied initially upon the Guilford 
model of intellect and modified the Guilford tests in 
such a way as to make them more ezcitixxg and somewhat 
easier, for the child to cope with. Torrance and associates 
have tried deliberately to construct items that are models 




of the Creative thinking and each oontrihuting something 
uneque to the batteries under development. Teat taaks 
are fairly complex and have features that make use of 
what *we know about the nature of creative thinking jaroeess 
the qualities of the creative produota and creative 
peraonalitiea' (Torrance, 1969). The content used by 
Torrance is verbal and non-verbal or in other words 
semantic and figural. Torrance measxired four products of 
divergent thinking (i) fluency (units), (ii) flexibility 
(olaasea), (iii) originality (transformation) and 
(iv) eleaboration (implications). 

Both the flgureil and verbal forme can be used 
from kindergarten through graduate echool. The tasks 
or activities choosen for the teste are of those types 
that could be most easily and economically administered 
and scored. Although creative thinking may mainfest 
Itself in other than verbal and figxiral forms, some of 
the most important products resulting from the creative ‘ 
thinking process are found in these terms. The author is 
not yet prepared to specify even the range and dimensions 
of the tasks and products necessary to provide a complete 
estimate of a person's creative thinking potential for 
dealing with figural and verbal materials. On the basis 
of author's analysis of the thinking molnfested by 
scientists, artists, and authors in making outstanding i 
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ereativ® achievaoent, he haa tried to aBsaaible 
batteries of figural and verbal activities that require 
kinds of thinking analogous to the thinking Involved In 
recognised creative achievementB, The selection of the 
tests in verbal and figural forms was guided by factor 
analysis of a variety of tasks constructed by the author. 

To ensure the widest possUale coverage, releatlvely 
uncorrelated tasks were selected: of' deacriptien of these 
tasks reveals their diversity. The verbal parts used in 
the present study are (i) product imporvement (elephant toy) 
(ii) unusual imes (card board toys) (iii) tmusual question 
( on cardboard boxes), (iv) just suppose (improbable 
situation). The figural part includes incomplete figures 
and parallel lines. 

Product Improvement Activity 

The product improvement activity has always been 
one of the most dependable measures* It is a complex 
task with a high degree of face validity. To most 
subjects at all age levels, it is an interesting task. 

It permits them to 'regress in the service of the ego 
and enables them to play with ideas that they would not 
dare express in a more serious task. (Torrance, 1974). 

TbB fhuencey score of the activity Is the number 
of relevent responses produosd. The flexibility ecore 
is the nmber of different approaches used in producing 




ideas for inproTsaant, The originality score is 
based on the statistical infrequency and appropriateness 
of the ideas processed. 

Unusual Uses Activity 

The task is in part a teat of ability to gre® 
one’s mind of a troll established set. This type of 
rigidity seems to increase with ago and with mental 
disturbance. 

The number of relevant responses produced by a 
subject yields one measure of ideational fluency. The 
number of shifts in thinking or number of shifts of 
uses gives one measure of flexibility. The statistical 
infrequency of these uses gives one measures of originality 

Unusual (Questions Activity 

This activity was adopted from a technique devised 
by Robert C. Burkhast of Pensylvania State TJniversity( 1961 ) 
Burkhast developed the unusual question test as a measure 
of what he terms Divergent Power, He maintains that a 
factor that he has labelled ’Product Spirit Activity* 
is not sufficient for the production of a high degree of 
creative achievement, ¥hat he terms ’Divergent Power’ 
is essential for such achievement and is considered to 
bo critical for such achievement and is considered to be 
of critical importance for creativity in classroom. 




Hie measure derlyed from this teat oorrelatee rather 
highly mlth his criteria for creativity ia art aucd 
abstract dlvergentlc score and divergent score. 

Scoring Is similar to the product improvement 
activity. 

Just Suppose Activity 

This activity is an adoptation of the oonseq.uence8 
type test in Sullford'e (1969) battery. This variation 
was designed in an attempt to select a higher degree of 
fantasy and to be widely effective with children. The 
subject is confronted with an Improbable situation and 
asked to predict the possible outcomes from the introduction 
of new or unknown variables. In order to respond productively 
to this task the subject must 'play with* the possibility 
and imagine all of the things that would happen as a 
consequence. This type of thinking seems to be highly 
emportant in creative behaviour but many individuals 
are uanble to enertain such poBsibilitles even to this 
extent, and find such tasks intolerable. 

Scoring is similar to the product iiaia^ovement 
activity. 

Repeated Figures Activity 

The repeated figures activity is similar to the 
incomplete figures activity. The stimulus material is 




107 


parallel lines, the ability to make nnltlple associations 
to a single stimulus is tested in this activity. The 
parallel lines are open figures. The Incomplete fig\xres 
and parallel lines el:hcit the creative tendency to bring 
structure and completeness to ithatever is Incomplete, 

In the repeated figure activities a deliberate 
attempt la made to stimulate all four types of thinking 
and to set up a conflict among the response tendencies 
represented by them. 

Incomplete Figures Activity 

The incomplete figures activity is an adaptdtlon 
of the drawing completion test developed by Kate Franck 
and used in studies of creativity by Barron ( 1968 ) 
and others. 

A» is well known from Gestalt Psychology, an 
incomplete figure sets up in an individual tension to 
complete it in the simplest and easiest possible. 

Thus, to produce an original response, the subject 
usually has to control his tensions and delay 
gratification of this impulse to closiire. 

These activities are scored for verbal fluency 
verbal fleiibility, verbal originality, verbal 
elaboration, figural fluency, figural fleacibility, figural 
originality and figural elaboration. In the present 
study verbal and formal elaboration scores have been 
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excluded. The interpretation of the scores is as follows 

Vorhal fltiency : This score reflects the tost taker's 
ability to produce a large number of ideas with words. 

Since there are eoren of the verbal tasks and each 
attempt to tap a somewhat different kind of ability or 
mental process, further clues concerning a person's 
mental functioning may be obtained byllooking at the 
subject's production for each of the separate tasks. 

Verbal flexibility j This score represents a person's 
ability to produce a variety of ideas, to shift from 
on® approach to another, or to use a variety of 
strategies. One would expect a B®r8on low in flexibility 
to have a tendency to stick to a narrow range of responses. 
Such a performance mignt be a result of a rigid pattern 
or habit of thinking, a narrow range of inrormation and 
or experiences. In general, one would hypothesize an 
opposite interpretation of high scores. In some cases 
however, extremely high flexibility scores in relation 
to fluency may chaTaterize the person who jumps from one 
approach to another and is unable to stick to any one 
line of thinking long 'enough to really develop it. 

Verbal originality i This score represents the subjects 
ability to produce ideas that are away from the obvious, 
common place, banal or established. The person who 
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aohleTAB high 0CO76 on verbal originality usually has 
available a great deal of intellectual energy and nay 
be perceived as rather non conforuving. He or she is able 
to aa^ big mental leaps or cut corners in obtaining 
solutions, but this does not nean that the person is 
erratic or impulsive. In fact, the making of original 
responses requires the ability to delay immediate 
gratification or reauction of tension in order to get 
away from the obvious, essy but low quality response. 

PiguTal fleuncy • The interpretation of the figural 
fluency score is basically ths same as for verbal fluency. 

Pigural flexibility t The interpretation of the ligural 
flexibility score is basically the same as for verbal 
flexibility except that we are concerned with figural 
rather than verbal modes of thinking. A person might 
be quite flexible in viewing, manipulating and otherwise 
using figural elements and at the same time be quite 
restricted in shitting approaches in dealing with words. 
Figural originality ; The interpretation of the figtiral 
originality score is similar to that for verbal originality 
except that the content is figural rather than verbal. 
Perhaps even more than in verbal originality, a high score 
requires an ability to delay gratification or reduction 
of tensions. Author’s interpretation cah be derived by 
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looking at the originality scores in relation to 
fluency scores, A. person may produce a BBall number 
of responses one or few of them may bo original. Another 
person may produce a large number of resopnses, all of 
which are high in roiginality, A third person may produce 
resopnses of high originality but be iinable to choose 
no-original response but may elaborate the un-original 
reaopnse to a high degree. These different kinds of 
performances represent obviously different kinds of 
mental functioning. 

Reliability 

Although most of the cxxstomary concepts 
of reliability are relevant to the assessment of 
creativity, the very natwe of this ability creates 
a nomber of problems in interpretating reliability 
data. Most of the theories of creative functioning 
emphasize the significance of emotional factors, 
bodily states, group atmosphere and the like. There 
are some like Gordon ( 1961 ) who insist that *Ia the 
creative process the emotional component is more 
important than that intellectual, the irrational more 
important than the rational*. Another difficulty in 
this content is that life experiences of an individual 
Bighthelp or hinder creative functioning. Emotional 
physical, motivational and mental health factors also 
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effect creative development and fvinctionlns and are 
likely to lower the test-retest reliability. However, 
some of the reliability studies are reviewed below. 

An erperinent was conducted by Torrance to 
determine the extent to which unseleated participating 
teachers and educational secreteriee can reliably score 
responses to the verbal and figural forms, without any 
training. He found very high correlation 0,95 to 0.99 
for fluency, 0.94 to 0,99 for flexibility, 0.66 to 0.99 
for originality and 0.82 to 0.97 for elaboration. 

In a number of test-retest reliability studies, 
as reported by Torrance (l966), reliability coefficients 
were generally found higher for fluency and flexibility 
than originality. However, these resuilts were not 
confirmed in an other study (Dalbec, 1966) who obtained 
test-reteat reliability coefficients of 0,59 for fluency, 
0,55 for flexibility and 0.75 for originality over a four 
yemr period. 

Xlsixig batteries consisting of most of the tasks 
inclTided in verbal and figural forms A and B Sommers (l96l) 
and Wodtke ( 1963) have also reported qiiite significant 
test-retest reliability coefficients, While Ssmimers 
reported reliability coefficient of 0,87 to 0.97 for 
his two samples, Wodtke reported the coefficients 
ranging from 0,54 to 9,79 for separate activities. 
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Mackler and Sho tz (1966) obtained test^retest 
reliability of 0 . 61 , 0.62 and 0.71 for fluency, 
flexibility and originality, reapeetively between the 
firat and second testing, 0.75, 0,74 and 0.66, 
repectively between the first and third testing, 

Ro ae(l965) using the product improvement test with 
31 mentally retarded youngsters with an elapsed interval 
of about six months, obtained reliabilities of 0,86, 0,76 
and 0,68. 

Validity 

A person can behave creatively in an almost 
infinite number of ways. Therefore, according to Torrance, 
it would be ridiculous to even try to develop a comprehensiv 
battery of tests of creative thinking that would sample 
any kind of universe of creative thinking abilities, 

Torrance does not believe that any one oan now specify 
the number and range of test tasks necessary to give a 
complete assessment of a person's potentialities for 
creative behaviotff. He does believe that the sets 
of tests assembled in the figural and verbal batteries, 
from A and B, sample rather a wide range of the 
abilities in such a universe. However, Torrance 
admits that these test tasks do not sample the entire 
\iniverse of creative abilities. 
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Ogldtree (l97l) reported that the creativity 
measure exhibit a significant degree of concurrent 
validity in countries other than United States. 

Various attempt have been made to establish 
validity and reliability of Torrance Tests of Creative 
Thinking, In India. Researchers like Coyal (197?) 

Rains ( 197 O; 1971 ), Pathak ( 1962 ) have demonstrated 
validity and reliability of the tests. The first and 
second volumes of Creative Newsletter published by 
Department of Physics, Aligarh Kuslim University, 
record various studies on validity and reliability of 
the tests. Gakhar and Luthra (l974) selected a sample 
of seventy two students from ninth and tenth grades for 
establishing the reliability coefficients of all the 
seven activities included in verbal fora A. The 
correlation coefficients, with a two-week interval, 
range from 0.66 to 0.92 for fluency, 0,67 to 0.73 for 
flexibility and 0.46 to 0.91 for originality. In 
another study Gakhar worked out test-retest reliability 
coefficients was 0.62 to 0.67 for fluency, 0.60 to 0.76 
for flexibility and 0,55 to 0.69 for originality. 

All these studies shows that TTCT is quiet 
valid and reliable test and can be used with various 
groups of subjects in India. Confidence in these tests 
can be placed because of the recently reported long 
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rang® predictiv® validity atudy by Torrance (1972, 

1979 ) ■naing the publicy recogniaed and acknoledged 
creative achieveaent and aelf-reported peak creative 
achievement as criteria, factorial validity of TTCT 
vas also establiehed by Bueu auid Java (l975)* 

Scoring 

The scoring vas accomplished ae following 
(i) fluency in all cases vas eimply a count of the 
number of relevant, scorable responses made by the 
subjects, (ii) flexibility was simply a count of 
the number of different categories the responses fell 
into; and (iii) ori^nality was obtained by summing the 
weights assigned primarily on the basis of statistical 
infrequency of the responses, obvious, irrelevant and 
incomprehensible responses wer® assigned sero. A 
separate guide for scoring originality vas prepared 
for each of the tasks. No attempt was mad® to score 
degree of elaboration in the verbal and nonverbal 
activities. 

MKASCRB Of ACADEMIC AGHJEVSKSNTS 

The measure of Academic Achievement were based 
on the marks obtained in science and mathematics at the 
Xth grade ptiblic examination conducted by Central Board 




Secondary Sducatlon, Delhi. Xhe s-effcegAte siarks are 
the total marks obtained by the candidate in all the 
subjects examined and considered for the award of 
dirision. Sixty percent marks are considered for 
award of first division. Forty-five percent for the 
second division euid Ihirty-three percent for the third 
division. 

GENERAL INPORHATIOK QDESTIONARIE 

The mea8\ire of parent’s income per month, 
parents’ education, parents’ occupations and eiae of the 
family were obtained on the information given by students 
on the investigator-made general information questionarie 
for socio-economic status. (Appendix -) 

TEE mOCBDURE OP THE STUDY 

After sampling general information questionnaire 
was administered on the svibjects in order to collect 
personnel data with regards to parents’ income (per month) 
parents’ education, siae of family. Further, GALT by 
Padilla H.J, and et.al, and TTCT (verbal and non-verbal) 
by E.P, Torrance were administered in succession; Board 
Examination results of grade X of the subjects were 
noted for their academic achievement. The obtained data 
were than subjected to statistical analysis. The resulte 
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were finally interpretated in the light of the objectivee 
and hypotheses of the study, so as to obtain a set of 
finding emerging out of the study, 

STATISTICAL TREATMENT 

To give meaning to the raw scores it is 
necessary that appropriate statistical treatment be used 
for detailed analysis and interpretation of different 
scores, percentage, t-values and coefficients of 
Correlation were computed for finding the significance, 
if any, among the gnoups. The analysis and interpretation 
of the data is presented in the following chapter. 
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PRESENTATION' ANALYSIS AND INTERPRETATION OF DATA 

The Value of research ±n education depends 

largely on the degree to which . it's results are 

intelligently analysed* interprete and applied. 

The investigator wishes to present his findings 

in a lucid and parcise manner so th^i t the result 

could be studied at a glance, Tto provide a 

comprehensive look and easy grasp the data collected 

is procuted in tabular forms. This is followed 

by analysis and interpretation in a systematic 

msinner. Thus the present chapter is mainly 

devided into twoparts* (i) Presentation of data 
(ii) Analysis and interpretation of data, 

PREbEN'fATION OF lATA 

In this section the data is presented as 
fraauency distribution and percentages of subject 

falling in each class internal. Since the variab*es 
on which the scor-es were obtaixied were intellectual 
development, cx'eaticity, achievement and socio¬ 
economic status, the data are presented in this 
order. 

lEVEL OF INTELLECTUAL DEVELOPMENT 
The intellectual development of sample 
subjects was measured by the ' Group Assessment 
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of logical ihir,Icing (G-aLT), Obtained scored are organised 
as given in Table I in the fcxir. of frequency distribution 
and percaritagss. 


Ail) Qi' 300?dS 


cf Gait. 


Score 

1 

2 

5 4 

5 6 

7 

8 

9 

10 

11 12 

Preq. 

22 

47 

70 124 

168 204 

146 

93 

76 

H 

21 21 

^ag@ 

2.1 

4.6 

6.8 12. 

1 16.4 19. 

9 14.2 

9.1 

7.4. 

3.3. 

02 02 


Table I indicates that the range of the scores on 
GALT is from 1 to 12. frequency distribution cf scores is 
a unimodal one, the value of the mode lies at score 6, 

The graphical representation of the frequency distribution is 
presented in the form of a histogram in figure I which 
corresponds approximately to the shape of normal distribution 
Scores on GALT are used to classify the subjects as 
belonging to different levels of intellectual development 
namely, concrete, transitional and formal operational 
levels. 

Creativity Scores; 

Scores for creativity were obtained with the help 
of Torrance Test of creative thinking (TTCT) Scores were 
obtained on the total test and also on its parts, namely 
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verbal creativity and non-verbnl creativity. 

Non verbal creativity: The non-verbal parto of the test 
of creative think.ing includes two activities, namely, 
parrellel lines and picture completion. Both the activities 
were scored for fluency, flexibility and originality. 

The data is organised in the form of frequency distribution 
which is shown in Table II, 

In case of activity I, flency scores range from 
1 to 25, flexibility from O.to 21 and originality. But 
in case of activity II, these ranges are 0 to 10 for 
fluency and flexibility scores, and 0 to 15 for originality 
scores. 

Verbal creativity; There Hre four activities in this part. 
These are, product improvement, unusual uses, unusual 
questions and just suppose. These activities were 
scored for fluency, fl-^xibility and originalitjf. Table 
III shows the frequency distributions and percentage of 
the samnle in respect of each of these activities. 

Table III cle?irly evinces that the range of 
fluency scores is slightly wider for activities III 


and V than for activities I? and VI 




table ko. |y 

^5iEC;TJENCY LISTEIBUTTOH AND PSL.CENT’AGE OP SCORES 

obtained in mathematics 
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Achievement Scores 


The achirvement scores of the students in 
math^'m'tics, sci^-nce and agregate marks of all subjects 
at the Boards examinatirn at class X level collected for 
the follwoing three classifications (i) levels of 
intellectual development, (ii) location of the sample 
(rural and urban) and (iii) sex(boys and girls) , 

These are presented subject-wise as below 
Ka‘:hematics: The obtained data pertaining to the achievement 
in mathematics is provided as per the aforesaid classifi 
classification in table IV, The mean scores for boys a 
and girls are 64.18 and 62.08 respectively while that of 
rviral and ruban groups are 56.81 and 64.42 resp-ctivelj'-. 

For concrete st',:ge the mean score is 51.30 while fcs' 
transitional and formal levels ai'e 63.72 and 75.83 
represent graphical x epreFentat j on for the above neniioncu 
1 I 3 strihution has also been attempted in the form of 
frequency polygon of shewn in figure Pe, As evident 

from the graph , the nature of distributions of scores 
in mathematics for boys, girls, rural and urban samples 
seems to be normal. Distribution of scores for concrete 
level appears to be positively skewed while those for the 
transitional and formal levels of intellectual development 
the distributions tend to be negatively skewed. 
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Science j Table V shows th^t the range of scores 
in science achievement is 31-ICO and these distribution 
fcr all calssificationa are unimodel . The moders for 
both sexes tetal sample and also for tirhan students lie n 
in the class interval 61-70 while for ru al sample it 
falls in the class interval 51.60. The modes of science 
achievement scores for concrete, transitional and formal 
level students lie in class intervals 4lv50, 6w70, 

71-80 respectively. The mean scores for riral and urban 
grouus are 60.74 and 54.54 respectively, while for boys 
and girls are 59.98 and 59.S3 respectively. The mean 
score is for formal stage is higher than the other two 
stages. 

Graphical representation for the above mentioned 
distribution has also been attempted in the form of 
frequency polygon in figure No, The: nature of 

distributions for urban, rural, beys and girls, as 
locks from e graph, is near normal. Distribution for 
concrete level is positively skewed while for the 
transitional and formal levels of inte]lectual development 
the distribution tend Ltodhe negatiti'ely skewed. 

Aggregate achievement : Table VII represents the 

aggregate achievement scores ranged from 151 to 425, 

The nature of frequency distributions is uniraodal. 




JO EtriA;T.;MJDiTJd[ onv MoxxxifTi>iisia xoNSnbaKj 







VO 

CM 



On 


CA 








• 

• 

« 

• 

• 

A 

* 

o 





* 

« 

»— 

CM 


ON 

CO 

* 

O 

* 

o 


A 


o 

«v 

*- 


IT" 

t— 

»- 

t'- 

r“ 

CA 

o 


k1 

r^' 


r~ 

o 


A 

CM 


o 


00 




H 


O 




xr\ 

r- 



CA 

r- 

o 




o 

o 

o 

O 

O 

o 

o 


o 

c 

o 








VO 

o 

c-^ 








o 

CT\ 

00 

A 

« 

• 

« 

■A 

CM 

vr> 





• 

* 

• 

• 

-d* 

o 

VD 

m 

• 

p 




A 

o 

w 

a> 

ON 


CM 


C \ 

CO 

t'”* 

r* 



















o\ 


CM 

v£> 

r* 

t- 

CM 


o 

«— 


o 

p' 

o 

»-• 

VO 

VO 

a\ 

C\ 

o 

vT' 

lA 

VA 

ft— 


I*'..- 

,*c 

o 

o 

o 

O 

o 




O 

&■ 

o 





I> 


CM 


ON 

1-* 

CM 

lA 







« 

• 

• 

* 

• 

• 

• 

• 

O 

o 




o 

C-\ 

o 


CO 

VO 

CM 

.Ni 


C2> 

o 




« 

o 

CM 


T— 

CM 

1“ 


O 


c. 




o 












A 

\i 


o 

A 

!>• 

On 


NO 



CM 

O 

o 



o 

O 

CM 

r* 

CM 



o 

o 


c 


fi 
• •! 


o 

o 

O 

o 

o 

o 

o 

C’ 

o 

C' 

o 



i 


t- 

o 

ON 

CO 

CO 

o\ 

sC 

V- 

CO 

C4 




« 

• 

• 

• 

• 

• 

• 

• 

• 

• 

» 




! o 

(M 

ON 

ON 


CO 


ir» 


vc^ 




1 

o 

O 

o 

o 


▼— 

tp** 

O' 


c 

o 

r] 




























O 

ca 




o 

00 

C^ 

00 

o 

m:> 

o 

T— 


o 

cy; 

O' 

o 

01 

CO 

CO 

CM 

VO 

VO 

X 


VC; 

r» 

-■J 

b 

1 

o 

O 

o 

o 

f— 


1“ 



O 

o 



I 

1 


CO 




ON 

rN 


o 

CN 

r- 

' - 




• 

• 

ft 

• 

4 

• 

• 

4 

• 

• 




r» 

CM 

o 

o 


ON 



JN 

A 

r- 

‘.. 



• 

o 


r* 

r- 

r- 


o 

D 

c* 

O 



o 











'A i 




a\ 

0- 

f~ 



N- 

JN 



r* 

H 

p 4 

P' 

o 

01 

o 

o 

o 

I'- 

Xi 

ft> « 

VC 


•S 

p CO 

*< 

o 

o 

r" 

ft* 

r- 

CM 


'C’ 


c 

o 

n 
















-:f 

J' 



vo 

t- 

00 

■— 

\ 

VD 

lA 




» 

• 

• 

ft 

ft 

• 

• 

• 

t. 

• 

4 



=?<. 

O 

o 

o 

o 


>A 

O 

{V. 


r» 




o 

o 

o 

o 

o 

O 

CM 


c\r 

CM 

o 















1 

s 



T* 

<— 

ft* 

-J’ 

-M- 

r» 

CM 


CA 

•r* 


o 

p 

o 


o 

o 

o 

ft* 

in 

.t 

sT' 

lA 


1 



c 

o 

o 

o 

o 

O 

o 

O 

C 

O 

O 

1 


1 


-rt 

r* 

f* 

i> 

<y\ 


ON 

z> 

iA 

o 

1 



o 

« 

• 

ft 

ft 

• 

• 

• 

» 

• 

*> 

1 

1 

Ch 

! 

« 

O 

A 

ON 

CO 

o 

CM 

CO 

A 

T— 

c.- 


cS. ' 

o 

'Jj 

o 

o 

ft* 


CM 

o 


•;C.» 


j 

CO 1 

1 












1 

1 

^ 1 
.aj 

1 

o 

oi 

'O 

N- 


o 

VO 

>0 


oO 




0* 

o 

O 

r-» 


ON 

VO 



"M 

o 




i| 

o 

o 

o 

o 

o 

ft* 

T— 

c 

Cj 

o 





o 

C7\ 

CM 


C7\ 


oo 






M 


o 

m 

» 

• 

ft 

ft 

• 

• 







• 


-t 

CM 

c- 

ft—■ 

cn 

o 

O 

o 

o 


a 

jSi. 

o 

o 

m 

cvt 

r* 

ft* 

o 

o 

o 

o 

o 


Qa 














O 














z 




o 

c^ 

t* 

o 

o 

ft* 

o 

o 

o 


o 

P* 

o 

CM 

On 

»A 

--t- 

CA 

r» 

o 


o 

c:) 


o 

fr< 

o 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 




lA 

o 

A 

O 

lA 

o 


o 

-A 

o 

IT' 





o 

CM 

A 


o 

CM 

A 


o 

CM 




T- 

CM 

CM 

CM 

CM 

CA 

CA 

CA 

rN 


-it 


p 


1 

1 

1 

1 

1 

1 

1 

t 

1 

vi 

\ 


13 


1 

MD 

T» 

NO 

ft* 

VO 

r* 

VO 

r~ 





1 


o 

CM 

vn 

t* 

o 

CM 

A 


o 





r- 

CM 

CM 

CM 

CM 

CA 

oa 

rA 

CA 



126 




The means scores for hoys and girls are 295.24 and 286.81 
while for rural and urban 263.94 and 296.44 respectively. 
The modes for total sample urban and rural, and for both 
sexes fall in the interval 276- 300. The modes for 
concrete, transitional and formal levels thinkers fall in 
201-225, 276-300 and 351-375 respectively. 

The graphical representation for the above 
distribution has also been attempted in the form of . 
frequency polygon in fig. So. Graph shows normal 

distributions for total population, m'ban and rui'al sample, 
and also for both sexes. Distribution for concrete level 
is positively alofed while those for formal and transitional 
levels tend to be negatively skewed. 

Socio-economic Status 

Fathers* education, mothers' education, fathers 
occupat;on, mothers' occupation, parents iracome and family 
size of total population comprising urban and rural 
students at deffer^nt levels of intellectual development 
have been organized under the following headings; 

Education ; Sdocat-on of parents of the students have 
been classified into seven categories with weightame 
men-^ioned against each category as given below 
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SHOWING THE EDUCATION LEVEL OF HOTHERS 
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S^No. 

i. 

ii. 

iii. 

iv. 

V. 

Vi 

vii 

Educational status of fathers of the students 
varied from illiterste to professional degree holders 
and above in the total sample and also in case of urban 
and rural students. The majority, father? of urban 
students and of total sample subjects, as shown in 
Table 711 vrere graduate then professional and then only 
possessed certificates. In case of rural students tbis 
order was as follows, high schools (l), graduates (ll') 
and intermediate (ill). 

Educational status of mothers of students also 
varied from illiterate to having masters degree, 
professional degree and above in th.e total sample. 


Profession degree, master's 
degree and above. 

B.A. or B.Sc. degree 

Intermediate or Post High School 
diplomas 

High School or its equivalent 

Completion of full course of 
elementary educ=.tion or tiiddle 
school. 

Literacy or elementary schools for 
fevr years. ? 

Illiterate 
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and urban and rural sample. As shown in Table VIII 
majority of mothers of the total sample were graduates 
and an equal number of mothers vrere high school passed. 
This is followed bj^ those who possessed letterprofeasional 
degrees or master* a degrees and above in case of ucrban 
sample the order is more or less same as in the total same 
But it is interesting to rote that majority of mothers 
in rural sam le were having either professional degree 
or master's degree followed by intermediates post high 
school deploma holders. 

Cccupation : Oocunati'on of the parents of the students 
have been classified into eight categories. Categories 
with weightage mentioned against each are as follows 


S. No. Categrory Weightage 

I Higher professions like engineering 7 

medicine, law administration etc. 

ii Semi professional 6 

iii Clerk, shopkeeper, farm owner 5 

iv Skilled worker 4 

V Semi-skilled worker 3 


vi Un-skilied worker- domestic servant, 2 

farm labour, casual labourer. 

vii Unemployed, dependent, beggar, vagrant 1 

Dead (not alive) 


viii 


0 




SHOWING THE occupation STATUS OF FATHERS 
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Occupational status of fathers' of the students 
rang’ed from imemployed dependent, vagrant to higher 
prefessionals like engineers, doctors, administrators etxj. 

The order of the fathers' occupation of total sample 
and urban sample as presented in Table IX was category 
5,6,7 i.e. clerks, shopkeepers etc. at first place, Semi 
professions at the second place and higher professions st 
at the third place , In case of rural students the order 
was slightly changed, farm owner/shopkeeper taking the 
first place semi-professions at second, and un-skilied 
workers farm labour etc at the third place. 

Students mothers' occupation stntus varied from 
dependeTT*" to higher professi.ons. The order in which the 
mothers' occupa+d on of total population and urbm students 
O'-cured is s'^-own in Ta'^le X, It is evident from the table 
th"t most of the mothers were simply house wives follwed 
by semi professional at clerks etc at the third place. 

In case of rural students' mothers' majority 
of them were dependents followed by all others categories 
(8,4, 5, 6) at second place. 

Parents' income 

Permonth income of students parents have been 
grouped into ranges (501-1000) to ( 9501-10,0001 which is 
shown in table XI The mean income for total sample, ui'ban 
and rural samples are P254.57, 2359,32 and 1402.61 
respectively. The medians of income of parents belonging 
to concrete, t ansitional and formal operation levels are 
1724.52, 2090.56 and 3085.71 respectively. 

The graphical representation for the above mentioned 
distribution, as drawn in figure No. shows a negatively 
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showed distributions. 

Size of the family; family size of the students varied 
from t’jree menibers to twelve members. In the total sample 
and the urban students sample the size of the family as shown 
in the Table XIT was in the order of five members six 
members followed by four members. In case of rtnral 
students this order is six members, seven members followed 
by eight members family. Average family size of urban 
students at concrete, transitional and formal levels of 
intellectual development wqs found six, five and five 
respectively. In case of rural students at concrete, 'r 
transitional and formal levels of intellectual development 
the size of f'-'m ly rests in order of seven , six, and six 
respectively, which is higher than the urban sample at 
the same level of intellectual development. 
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AHALTSIS AHD INTEEPEETATION 

OP DATA 


In p-uTBUemce of the reseaurch hypotheses 
fdrmulated under for this study, the data were 
analysed in order to stpdy the relationship and 
significance of difference amongst the groups with 
reference to variables studied. The whole analysis 
and interpretation has been juresented in tnree main 
parts namely: 

(i) Level of Intellectual Development 

(ii) Relationship 

(iii) Difference 

The scheme of the analysis and interpretation 
is as mentioned below* 

TOTAL SAMPLE 


TEBAE 


RDRAL 


GENERAL 

SC/ST 

GENERAL 

SC/ST 

STUDENTS 

STUDENTS 

STUDENTS 

STUDENTS 



TOTAL SAMPLE 


Government 

URBAN 

Aided 

EDRAL 

Government 

Aided 


Boys Girls Boys Girls Boys Girls Boys Girls 

Since there were no aided schools for girls in 
rural areas, therefore a cooperative stvaiy of girls 
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of Goverament echools and aided echools could not 
be made. Before preceding fxirther it would be 
desireable to remind ourselves that the average age 
of the sample subjects is sixteen (16), 


LEVEL OP INTELLECTUAL DEVELOPMENT. 

As discussed earlier, Jean Piaget, the chief 
advocate of Geneva school has propoun4ed four stages 
of the development of intellect begining from birth 
untill 15 years of age. According to this school of 
thought, all adolescents must attain the formal 
operational thinking stage. Therefore, it wms considered 
necessary, before probing further, to assess, the actual 
levels of intellectual attainment of the sample. 

In the present study Group Assessment of Logical 
Thinking (GALT) was used to classify the sample into 
three levels of intellectual development. The 
proportions of science adolesaent students reaching 
at concrete, transitional and formal operational level 
of intellectual development have been computed in percent 
and are presented in Table No, to 
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L«v«ls of Intellectual Development of Students 

Table No. present an overall view of the 
levels of intellectual development of boys and girls 
of Urban and Rural areas and total sample. The table 
shows that: 


(i) 


(li) 


(iii) 


(iv) 


Only 23.9^ studente of the total sample 
were found at formal operational level, 

50.5^ at transitional level and remaining 
25,6^ still at concrete operational level. 

In urban group 26. , 50,3^ and 23.5/^ 

and in rural group 09/^» 51.5?^ and 39.6^ 
were at formal, transitional and concrete 
operational level of intellectual development 
respectively. 

At formal emd transitional levels percentage 
of girls was slightly higher than the 
percentage of boys. At formal and transitional 
levels 23.16^ and 49.69/^ boys were found 
as against the percentage of girls 25,15^ 
and 51.89^ at formal and transitional level 
of intellectual development. At concrete 
level girls peroenta^e was slightly less 
than that of boys i.e. 22,97?^ against 27.13^ 

In urban areas percentage of boys at formal 
and concrete level were higher than that of 
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girla at the eame level. Percentage of boye 
at formal and transitional level were 
26.4^ and 24,7^ as against the percentage 
of girls 25,7?^ and 2 ^» 8 % at the formal and 
concrete level of intellectual development. 

At transitional level percentage of girls 
was slightly higher against the percentage 
of boy8(52,8^ against 48.8?C,) 

In rural group} out of eight girls not a 
single girl could reach at formal level 
of intellectual development. The percentage 
of boys at formal level was found to be 
09.50^ only. At concrete and transitional 
level of intellectual development 
percentage of boys were found 37,and 53.2^ 
against the percentage of girls 15 * 0 % and 
25?S respectively, 

nee above observations shows following trends; 

-Formal operational level was not attained 
by majority of the adolescent science students, 

- Majority of the students are at transitional 
level of intellectual development, 

- In urban group percentage of students 

at formal operational level was higher than 




143 


tholr cotmterpartB In rural areas. 

- Percentages of concrete operational 
thinker students -was higher in rxrral 
areas than that of tcrhan areas, 

- In urban and rural groups percentage 

of boys at formal level was found slightly 
higher against their girls counterparts. 
However in total sample percentage of girls 
was slightly higher than that of boys. 

- At transitional operational level 

of intellectual development percentage 
of girls was slightly higher against boys 
in urban and total sample. However, higher 
percentage of boys was found in aase of 
rurol sample. 

Thus the hypotheses which states that: 

"Majority of the science adolescent 
students are at formal operational 
level of Intellectual development? 
is rejected. 

This finding gives strength to other findings 
where majority of students belong to concrete and 
transitional operational level and only few in 
formal operational level, that is, majority of students 
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do not roacho at formal operational level of thinking 
(Elkind, 1962; Jackson, 1965; AJLlovell, 1966; Peterson, 

1970} Dale, 1970; tarplue, 1970; Mackinnon and Renner, 1970; 
Dulit, 1972; Renner and Staford,1972; Rordland,1974; 

Lavson et.al, 1974, 1975, 1977; CMappetta, 1974; 

Sayex and Ball, 1975; Vaidya, 1975;1978,1981; 

Wollnanet.al* 1976; Kanskar, 1979; Sandhu, 1980, 

Kathur, 1981; and Kumar, 1982), 

Intellectual Development of Students of Oovernment 
and Aided Schools; 

The proportions of students readhing at concrete 
transitional and formal levels of intellectual development 
in government and aided schools of both sexs (boys and girls) 
belonging to urban and Tural areas have been presented 
in table No. XI7. 

The table IIV, shows that* (i) percentage of 
students reaching at concrete operation level of both 
in government and aided schools were nearly the same. 

In aided schools the percentage of students at formal 
level was higher than that of students studying in 
government schools, 28,22^ and 21,40/^ respectively. At 
transitional operational stage the percentage of students 
of goveittment schools was higher than that of aided schools 
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(52.90^ againet 46,2330, (ii) In both \irban and 
rtiral groups percentages of the students reaching at 
concrete and formal operation levels vore higher in 
case of aided schools students than that of government 
school students. But at transitional operation level 
percentages were higher for government school students 
than their counterparts both in urban and rural groups 

Table XIV, also provides freq.uency and percentages 
of boys and girls of government and aided schools of 
urban and rural areas. Table reveals that : (i) In 
urban and rural areas percentages of boys of aided 
schools reaching at formal and cohcrete levels were 
higher against boys of government schools. In urban 
areas the percentages of boys of aided and government 
schools at formal and concrete level were 31.5?^ and 23.1/^ 
and 28.5^ and 22,2^, at concrete level respectively. 

At transitional operational level percentage of boys 
was higher in government schools than that of aided schools 
(ii) In case of girls of urban areas percentages of 
girls of government schools reaching at concrete and 
formal operational levels were found more 24.23^ and 
26.0?^ against aided schools, 25.2^ and 17,83^, respectively. 
However, the trend was found to be reverse in case of 
girls reaching at transitiona operational level i.e, 
percentage of girls of aided schools exceeded their 
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government echoole counterparts, (579^ against 49.8?0 • 

It may be concluded from the above observation 

that ; 

- learning environment of aided schools facilitate 
more to students to attain formal operational level 
of intellectual development than that of government 
schools. 

~ learning environment of government schools was 
facilitating more to girls to attain formal 
operational level than that of aided schools in 
urban areas, 

- boys of aided schools were found in advantageous 
position to attain formal operational level against 
hoys studying in government schools in urban and 
rural settings, 

- percentages of boys reached at concrete operational 
level of intellectual development was higher in 

case of aided echools against government schools 
in both urban and rural areas. Reverse in trend 
was observed for girls of urban setting, 

- percentage of boys at transitional operational 
level vas higher in government schools than that 
aided schools. While reverse was true for girls 


in urban areas 




FRiftUENCY and PERCENOAGE OF GENERAL AND SC/ST STUDENT AT DIFFERENT LEVELS 

OF intellectual development 
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So on the basis of above findinffs the hsrpotheses 
which states: 

"Peroentagea of Both Sexes Different 
Levels of Intellectual Development 
Are Bqual in Government and Aided 
Schools," 
is not accepted. 

Intellectual Development of General and SC/ST Students 

Table IV, shows level of intellectual development 
of general and SC/ST students of urban, rworal and total 
sample. Following trends may be onserved from the 
Table IV j *(l) percentage of general students at formal 
operation level was higher against SC/ST students in 
urban, rural and totdl sample, (ii) percentage of SC/ST 
students at concrete and transitional operation levels 
were higher than general students in urban area and 
total sample, (iii) percentage of genral students 
at concrete operational level was higher than that of 
SC/ST students in rural . 

Thus on the basis of above findings the hypotheses 
which states that: 

"Percentage, of both General and SC/ST 
Categories Students are Squal at Different 
levels of Intellectual Development", 


is not accepted 
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relationship 

OP 

INTELLECTUAL DEVELOPMENT WITH CREATIVITY 

Relationship Between Intellectual Deyelopment 
An assessment of level of intellectual development 

was made by scores onG roup Assessment of Logical Thinking 

Test, The same test was also used for classifying the 

sample into concrete, transitional and formal operational 

level thinkers. Creativity was asscertained through 

Torrance Test of creative thinking. This test yielded 

separate scores for verbal and non-verbal fluency, 

flexibility and originality. Also provided by the test 

are non-verbal creative thinking scores, verbal creative 

thinking scores, total fluency (fluency scores of mon- 

verbal + verbal tests) total flexibility, total originality 

and creative thinking scores. The raw scores of different 

components of non-verbal and verbal creative thinking 

were scaled into T~scores before subjecting them to 

addition. An attempt has been *made to study the 

relationship between creaticity and intellectual development, 

Pearson*s product moment correlation method was employed 

for obtaining the coefficient of correlation for 

bivariate distributions. 

The obtained results have been reported in 


Table XVI to X 
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Creativity And Intellectual Development of Studente 

A look at table XVI reveals that creativity and 
intellectual development were found to be positively 
correlated. Correlations for varloue components of 
creativity and levels of intellectual development ranged 
from a very low (o. 160) to high (o,779) which ware 
significant at ,01 level of significance. The following 
may be inferred on the basis of the obtained results; 

(i) Correlations between creativity and levels 

of intellectual development seem to follow a pattern 
of being at a low ebb at concrete level, getting shrinked 
at transitional stage and showing a spurious growth 
at formal level. This holds good for both verbal and 
non-verbal creativity and their total and also for 
further components namely fluency, flexinility and 
originality. 

(ii) Creativity components namely, fluency, flexibility 
and originality were fovtnd to show higher relationship 

at formal level of intellectual development as compared 
to other two levels. The component of verbal creativity 
Buperceeded their non verbal coimterpartB in demonstrating 
the relationship at formal level. Rate of increase in 
correlation coefficients was maximum in case of fluency 
followed by flexibility with a minimum for originality; 
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whan verljal and non-verbal creativity were taken 
together, 

(iii) Components of verbal creativity and total 
creativity indicate almost similar trend of relationship 
with formal operational level of intellectual development 
and the components of non-verbal creativity appear to 
lag behind. 

The above mentioned observations lead one to 
believe that intellectual development goes hand in hand 
with the development of creative thinking. At 
transitional stage, it gets a jerk that may be due to 
the development of thinking under internal conflict 
which perhaps does not get an expression for want of 
clarity. It ultimately reaches its peak at formal level 
and creative expression flows out. Rate of growth of 
fluency seems to be higher than flexibility. Besides 
this, growth of originality at formal level seems to 
take place at some what low pace. Non-verbal expressions 
lag behind verbal expression at formal level since 
non-verbal expression apparantly requires relatively 
more Imagination. 

On the basis of above findings the hypothesis 




which otatee that ; 


"There ia no Significant Relationship 
Between Levels of Intellectual 
Development and Creativity}" 

is rejected. 


Creativity and Intellectual Development of Drban and 
Rural Students 

Coefficient of correlation computed for components 
of non-verbal, verbal and total creativity scores with 
intellect'ual development scores of urban and rural students 
have been presented in Table XVII, All coefficients of 
correlation were foimd to be positive and significant 
at 0.1 levels excepting one between intellectual 
development (of tirual students) amd non-verbal fluency 
scores, which indicated positive relationships significant 
at ,05 level. The range of correlation coefficients 
has been from 0.156 to 0.780, The following may be 
infered from table observations ? 

(t) Intellectual development of urban students was 
relatively more positively associated with various 
component of non-verbal, verbal and total creativity 
as against their rural counterparts. 
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(ii) Relatively closer relationship between 
intellectual development and components of verbal 
creativity may be seen as compared to relationships 
between intellectual development and components of non¬ 
verbal creativity for both rural and urban students, 

(iii) Fluency, flexibility and originality components 
of non.verbal and verbal creativity were found to be 
related with intellectual development in an increasing 
order for both urban and rural students, i,o, minimum 
being with fluency and maximum with originality, 

(iv) In case of urban students intellectual development 
was found to be highly related with total creativity. 

It was followed by the relationship with non-verbal 
creativity and with verbal creativity at minimum. 

However, in case of rural students this relationship 
was found to be maximum for verbal creativity followed 
by non-verbal creativity through total creativity. 

The above mentioned observations lead us to believe 
that ruban students grew better than their rural 
counterparts in non.verbal, verbal and total creativity 
viz-a«vis! intellectual development. It shows that urban 
students possibly think better both at herizontal and 
longitudinal levels. Slightly less magnitude of 
relationship of intellectual development with components 
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non-verbal creativity than components of verbal 
creativity may be attributable to the requirement of 
imagination for figural activities as against verbal 
activities. So on the basis of above findings it seems 
fair to say that intellectual development of urban and 
rural students was significantly related with various 
components of creativity, ^hus the hypothesis 
which state that : 

**There is No Significant Relationship 
Between Intellectual Development and 
Creativity in Urban and Rural Sample;" 

is rejected. 


Creativity and Intellectual Development of Boys and Girls 

Table XVIII shows that all coefficients 
of correlation between scores of intellectiial d®-yelopm®nt 
and Various components of creativity of boys and girls 
ranged between 0.314 to 0.782. These were significant 
and ,01 level of signiricanoe and represented low to 
very high positive relationships. 

The magnitude of relationship of verbal and 
creativity with intellectual development in case of both 
boys and girls were observed to be in increasing in th^ 
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following order ; Kon-rerbal, verbal and total creativity. 

Intellectual development of both boys and 
girls have bben found to be associated with coBponents 
of non-verbal creativity in order of fluency flexibility 
and originality. However, intellectual development 
of girls followed slightly changed pattern of relationship 
with components of verbal creativity and creativity, 
the order being flexibility, fluency followed by originality. 

The Table XVIII further shows that the scores 
•of intellectual development of girls were relatively 
better related to all the components of non-verbal and 
total creativity than that of boys. 

The relationship of flexibility with intellectual 
development was found almost equal for both the sexes. 

An examination of the extent of relationship 
of verbal components of creativity with intellectual 
development indicates that intellectual development 
appeared to be associated uniformaly with the flexibility 
of boys and girls, but fluency in case of girls and 
originality in case of boys were foxmd to be more 
associated with intellectual development as against 
their respective counterparts. 
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The above observations gives rise to the 
following conclusions: 

« intellectual development significantly 
contributes to the development of creativity 
amongst boys and girls, 

- the influence of intellectual development 
was relatively more on creativity of girls 
as compared to boys in general, Originality 
(verbal) in beys and fluency (verbal) in girls 
eiceeded respective counterparts with intellectual 
development while flexibility proceeded 
uniformly for both the sexes. 

Thus on the basis of above finding the 
hypothesis which states th^t : 

"There is no Significant Eelationship 
Between Creativity and Intellectual 
Development of Boys and Girls;" 


is not accepted. 




Creativity and Intellectual Development of Boys and Girls 

of Urban and Rural Areas, 

Table XIX presents the coefficients of 
correlation between components of creativity and scorea 
of intellectual development of boys and girls of urban 
and rural areas. These were found to be ranging from 
0.126 to 0,893. The range for tcrban and rural seimple. 

Was from 0;335 to 0,788 and 0,126 to 0.895 respectively. 

In urban sample all comfficients of correlation were 
found to show positive relationship, significant at 
,01 level of significance. In case of rxiral boys, 
all soefficient of correlations, excepting one ( 
(intellectual development v/s non-verbal fluency) 
were fovind to be positive and sigTiificant at .01 level 
While for girls of rural area the significant correlation 
were existed for verbal flexibility, verbal creativity 
at ,05 level and for verbal originality and total 
originality at ,01 level of significance. 

The table XIX further indicates that scoresof 
intellectual development of both sexes in urban area 
were related with total verbal creativity, total non¬ 
verbal creativity and total creativity in increasing 
order from non-verbal to total creativity through 
verbal creativity. However, scores of intellectual 
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development of rural seunple for both sexes were 

found to related with scores of creativity in increasing 

order from non-verbal ot verbal throgfc total crativity, 

In case of boys of both areas and girls of 
rural area, creativity components, namely, fluency, 
flexibility and originality were found to be related 
with intellectual development in an increasing order 
(i.e, minimum with fluency and maximum with originality). 
This also holds good for components of non-verbal 
creativity v/s intellectual development for girls of 
urban area. However, components of verbal creativity 
and total creativity for urban girls were found to be 
related to intellectual development in increasing order 
from originality to fluency to flexibility. 

The table XIX further reveals that intelletuAl 
development of urban boys was slightly more associated 
to components of non-verbal, verbal and total creativity 
as against their rural counterparts. Similar type of 
relationship was observed for components of non-verbal 
creativity of girls* 

ibrom the above discussion the follwoing 
conclusions may be drawn : 

- verbal creativity of subjects was more > * 
closely associated with intellectual development 
than non-verbal creativity irrespective of 
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their being in rural or urban achools, 

- urban boys exceeded rural boys in the 
relationship of intellectual development 
vith verbal, non-verbal and creativity, 

- non-verbal and creativity ware more 
closely associated with intellectual 
development of iirban girls as against 
rural girls. While reverse was the case 
with regards to verbal creativity. 

Thus on the basis of above finding th® 
hypothesis which states that: 

"There is no Significant Relationship 
Between Components of Creativity And 
Intellectual Development of Boys And 
Girls of tJrban and Rural Areas}" 


is rejected 
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Creativity And Intellectual Development In 
Government And Aided Schools 

After studying the extent of relationship 
between intellectual development and different component 
of creativity scores, the investigator was interested 
to find out the effect of shcooling i.e, government schools 
and government aided schools on intellectual development 
and creativity . Some of the recent studiesCLawson,1975j 
Deluca, 1981) indicated the view that school enyironment 
has also contributed to the development of cognitive 
functioning of mind. But their findings regarding the 
effect of different types of schools on development 
and creativity were inconclusive. So, in the present 
study the types of schooling was found desirable to be 
studied. Correlation were computed between intellectual 
development and components of creativity.;.," 

Table XX indicates that all coefficients of 
correlation between components of creativity and 
intellectual development of students 8 tud 3 ring in 
government and edded schools ranged from 0.276 to 
0,752 and 0.499 to 0.787; respectively. They represented 
low to high positive relationship, which were significant 
at ,01 level of significance, 

A close look on the table would reveal the 
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following: 

(i) Intellectual development of sttuiente etudying 
in aided schoola was found to have relatively 
more positive associated urith various components 
of non,verbal, verbal and total creativity than 
their government school counterparts. 

(ii) Verbal components of creativity were more closely 
related with intellectual development of students 
as against non-verbal components in both 
government and aided schools. 

(iii) The extent of relationship between components 
of creativity and intellectual development of 
students was found to be maxim’rm in case of 
originality in government and aided school. 

In government scholls it was followed by 
flexibility and fluency. In aided schools th® 
minimum associateion was seen with fluency of non¬ 
verbal and flexibility of total creativity and 

It seems appropriate to draw the following 
conclusions on the basis of above mentioned observations: 

- learning environment of aided schools appears 
to provide relatively more facilities to students 
to grow intellectually and creatively, than 
the government institutions. 
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- the verbal components of creativity were 
found to be more associated with intellectual 
development as compared to non-verbal components 
of creativity in both kinds of schools 
(government as well as aided), 

- increase in the level of intellectual 
development of students leads to a corresponding 
increase in originality component of creativity 
when Compared to other two components. 

Thus on the basis of above findings the hypothesis 
which states that; 

"There is no-Signifleant Relationship 
Between Intellectual Development of 
Students of Gevemment And Aided Schools"; 

is rejected. 

Creativity and Intellectual Development In Government 
And Aided Schools In Urban And Rural Locations \ 

Table XXI shows, coefficients of correlation 
between components of creativity and intellectiual 
development of students studying in urban and rural 
area were found to be ranging from 0 , 278 to 0.745 and 
0.499 to 0.822, In urban government and aided schools 
and 0.132 to 0.745 and -0.052 to 0.757 in rural 
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goTermnent and aided schools. Reported coefficients 
of correlation for ■or'ban schools were found to represent 
low to vary high positive relationships, significant 
at ,01 level of significance. 

The coefficients of correlation of rural 
schools represented very low to very high positive 
relationships significant at .05 level and ,01 levels 
excepting for non-verbal fluency in government schools 
and total fluency in aided schools. 

The following may be Infered from the 
obtained results: 

(i) Components of creativity were found to he 
more related with intellectual development 
of students studying in aided schools of 
urh'in area than their coxmterparts in aided 
schools of urual area, 

(ii) Components of creativity indicated slightly 
higher association with intellectual development 
of students studying in government schools of 
xffban area than their counterparts in rural 
schools. However, verbal originality was 
found to be slightly more associated by 
intellectual development in rural government 


schools 
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(iii) In url)an area, intellectual development of 
students studying in aided schools was found 
to be slightly more associated with components 
of creativity as against the students of 
government schools, 

(iv) In rural area, mostly coefficients of 
correlation between intellectual development 
of the students of government schools and 
components of creativity were found slightly 
higher than that of aided schools. However, 

in rmal area relationship between intellectual 
development and flexibility (verbal and total) 
werefound favoring students of studying in aided 
schools rather than the government ones. 

(v) Increasing order of relationship of intellectual 
development with fluency, fleiinility and 
originality in both verbal and non-verbal 
creativity observable amongst government 
schools of both urban and rural areas. 

Similar order of relationship could be seen 
for non-verbal creativity components in aided 
schools of rural and urban areas, jCreativity 
did also follow the suit in rural area. 

Thus we may conclude that both aided and government 

schools of urban areas seem to provide an atmosphere 
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congenial for the growth of creativity alongifith 
intellectual development, vhile rural schools seem to 
Sag behind in this respect. However, rural schools 
have more to contribute towards originality, 

- while compating the growth of non-verbal 
creativity and verbal creativity viau-a-vis 
intellectual development one may observe 
that aided schools are more helpful for non¬ 
verbal creativity compared with government 
ones. With respect to location (rural/urban) 
as far as verbal creativity is concerned, it 
gets better nurtured in rurban aided and 
rural government schools as against rural aided 
and urban government schools respectively. 

- it seems appropriate to say that aided schools 
lay more stress in development of abstract 
thinking leadihg to develoSsnent of non-verbal 
creativity relatively at a faster rate than 
government schools irrespective of their 
locations. Verbal creativity gets due attention 

in urban aided schools may be due to the 
availability of better environmental conditions 
than the government schools. Rural governmelit 
schools appear to be favourable for growth of 
verbal creativity as against their aided school 




counterparta. This may b« du© to th« 
academic leadership exceeding in government 
schools. 

Thus on the hnsis above findings the hypothesis 
which states that: 

•^here is no-Significant Relationship 
Between Creativity and Intellectual 
Development of Students of Government 
And Aided Schools in Urban And aural Areas" 
is not accepted. 


Creativity And Intellectual Development 
Location-Wise, Sex- Wise And School-Wise 

Table XXII shows that coefficients of 
correlation between components of creativity and 
intellectual development of boys and girls stud3ring 
in government and aided schools of urban and rural 
areas. The ^ange of coefficients of correlations for 
various groups were found as follows; 
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Rang® of Coefficiantfl of Correlation 


Sex 

Type 

Government 

Urban 

o f 

Aided 

B c ! 

Rural 

h 0 0 Is 

Govemnment 

Aided 

B oys 

0.100 

0.557 


0.092 

0.052 


to 0,706 to 

0.867 

to 

0.7U to 

0.757 

Girls 

0.526 

0.355 


0.059 



to 0.818 to 

0.736 

to 

0.757 to 



Since there were no aided girls schools in 
riiral areas available, therefore, the correlation 
coefficients for this group could not be shown in the 
above Table, The table XXII indicates that all coefficients 
of correlation for urban sample represented significant 
relationships. Ih case of boys of government and aided 
schools of rural area most of the coefficients of 
correlation indicated significant positive relationship 
of intellectual developaentwith cexponent of creativity. 

In case of girls of government schools of jcural area, 
the relationship between intellectual development and 
components of verbal creativity excepting fluency were 
found to be significant. It may also be observed tbafe 
the intellectual development and originality were very 
associated significantly. However, all other coefficients 
of correlation for creativity for xural girls of government 
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schools were fomd not significant even at ,o5 level 
of significances, A comparative viev of the 
Table XXII would reveal the followings 

(i) Intellectual development of boys studying 
in aided schools of urban area was found to 
have strong linkage with various components 
of creativity excepting non-verbal fluency 

as against their government school counterparts, 

(ii) In urban area, intellectual development of 
girls studying in government schools exceeded 
their aided school counterparts in its 
relationship with various components of 
creativity. 

In rural area divergent trends could be seen: 

(i) Intellectual development of boys studying 
in aided schools foxand to be slightly more 
positively related with non-verbal creativity 
as against the boys of government schools, 

(ii) Intellectual development of boys of government 
schools were found to be more associated with 
verbal and total creativity as compared with 
boys of aided schools. However, the relationship 
of flexibility with intellectual development 

of boys of aided schools was higher than that 
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areas 

( 1 ) 


(ii) 


(iii) 


of boys of government schools. 

In case of boys studying in urban and rural 
the following may be inferred: 

Boys of aided schools of urban area superceeded 
their aided rural schools counterparts in 
relationship between intellectual development 
and components of creativity. 

Boys of government schocls of rural area were 
foimd to lag behind to the boys of government 
schools of urban area in positive association 
of intellectual development with t^tal non¬ 
verbal and total creativity. However, reverse 
in trend may be observed in relationship of 
verbal creativity with intellectual development 
of boys of urban area was observed to be highnr 
than that of rvoral ones in government schools. 

The relationship of intellect\ial development 
of girls of government schools of urban area 
with non-verbal, verbal and creativity was 
slightly higher than that of girls of government 
schools of rural area. However, the relationship 
of flezibility. Verbal and originality with 
intellectual development were found to be 
higher as compared to girls of urban area in 
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government institutions. All other component 
of non-verbal, verbal and total creativity 
•were observed to be more in relation with 
intellectual development of girls of 
government schools in tirban area than their 
rural counterparts. 

On the basis of above mentioned observations 
the following conclusions may be drawn : 

- in urban area, aided scbdols of boys appear 
to provide slightly more facilities to their 
students for development of creativity vis-a-vis 
their intellectual growth than government 
schools. However the impact seems to be reverse 
in case of girls, 

- it appears that the environment of aided 
rural schools was favourable fox non-verbal 
creativity to grow with intellectual development 
while the government schools seem to contribute 
relatively more towards the development of venbal 
creativity alongwith intellectual development 

of boys. 

- boys and girls of urban area belonging to 
government, and aided schools were at 
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advantage vith regards to both creativity and 
intellectual development than their rural 
counterparts. 

Thus on the basis of above findings the 
hypothesis vhich states that; 

"There is Ho Significant Relationship 
Between Creativity And Intelletftual 
Development of Boys And Girls Studying 
in Government And Aided Schools in 
Urban And Rural’ Areas*" 

is partially accepted in favour of girls studying in 
government schools in rural areas. 


Creativity and Intellectual Development 
Of General and SC/ST Students 

In order to study the extent of relationship 
between components of creativity and intellectual 
development of genral and SC/ST students, coefficients 
of correlation were computed and have been presented 
in table 30tIII , obtained coefficeints of correlation 
ranged from 0.151 to 0.850 for urban rural and total 
sample. Mostly coefficients of correlation between 
components of creativity and intellectual development of 
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students were found to be significant at 0.01 level 
and 0.05 level of significance. Eolationship between 
non-verbal fluency and intellectual development of 
SC/ST students was significant at .05 level. In case 
of rural sample significant positive relationships 
were obtained for flexibility and originality with 
intellectual development whereas fluency and Intellectual 
development of SCff^ST students were foimd to have positive 
relationships which could not be found to be significant. 
Following may be inferred from the above mentioned 
observations; 

- verbal creativity was found to be relatively 
more associated with intellectual development 
of both general and SC/ST students as compared 
with non-verbal creativity. 

- components of verbal, non-verbal and creativity 
were foxmd to be related with intellectual 
development in an increasing order from flnxency 
to originality through flexibility, 

- Association of non-verbal» verbal and total 
creativity with Intellectual development was 
found to be relating greater in case of general 
students excepting one (verbal creativity v/s 
intellectual development of SC/ST students of 
rural area) as compared to their SC/ST 
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counterparts. Irrespective of their placement 
in rural or urban school. 

Thus it may be concluded that the general 
category students excelled then SC/ST counterparts 
both on non-verbal and verbal creativity vis-a-vis 
their intellectual development in rural as well as 
urban schools. 

Thus on the basie of above findings the 
hypothesis which states that: 

"There is No Significant Relationship 
Between creativity And Intellectual 
Development of General and SC/ST Students"; 

is not accepted. 

Creativity And Levels of Intellectual Development 
Of Students of Urban and Rural Areas 

In order to sutdy the extent of relationship 
between levels of intellectual development and components 
of creativity of urban and rural samples, the coefficients 
of correlation were computed and have been presented in 
Table XXIV . Coefficients of correlation for urfian and 
rural samples ranged from 0.156 to 0,571 and -0.539 to 
0.510 respectively. In case of urban sample, all the 
coefficients were very low to moderate positive 
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significant at ,01 level and presented relationships. 

For rural sample significant positive relationship were 
observed for ; (i) concrete opei ational level of 
intellectual development with non-verbal flexibility, 
verbal creativity, total creativity, verbal and total 
originality, (ii) transitional operational level with 
fluency, originality and verbal creativity and total 
creativity and verbal flexibility, (iii) formal operational 
level of intellectual development with non-verbal fleuncy 
representing moderate negative relationship. 

It may also be observed from the table XXIV 
that in urban sample concrete operation level was 
slightly more associated with (i) fluency (non-verbal, 
verbal and total) (ii) flexibility (verbal and total), 

(iii) originality (non-verbal) and (iv) creativity as 
compared to rxiral sample. However, originality of verbal 
creativity and total originality was found to be more 
favourable to concrete level of intellectual development 
of rural students as against their urban cotanterparts. 

Transitional operational level of urban sample w 
was slightly more associated with components of non¬ 
verbal creativity than that of the r\iral sample. 

Oppositive was the case with verbal creativity components 
where reral students were in an advantageous position 
as compared to urban students. The relationship of two 
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level with total flexibility, total originality and 
total creativity were more prominent in xrrban eample. 

Total fluency was higher in rural sample but the 
magnitude of its relationship with transitional level 
was not significant. 

All coefficients of correlation, excepting 
one betwe^^n formal operational level of intellectual 
development and components of creativity were found to 
he slightly higher in case of inrhan sample than rural 
sample. Coefficients of correlation between foi*mal 
operational level and non-verbal fleuncy was found to 
be negative and significant at 0.05 level of significance. 
However, the rural sample witnessed positibe and negative 
relationships between formal operational level and 
components of creativity which wore not be found 
significant. The negative relationships between formal 
operational level and components of creativity may be 
attributed to non availability of healthy environment in 
rural area. Lack of appurtunities of frequent dialogue 
and less developed inviromnent may the cause of rxaral 
sample lagging behind their urban cotinterparts in this 
respect. In case of rural sample, transitional level 
of intellectual development waa slightly more associated 
with total verbal creativity than urban sample. 

In case of urban sample, correlations between 
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creativity and levels of intellectual development 
seem to follow a pattern of being at a low ebb at 
concrete level, getting ahrinked at transitional 
level and -a spurious growth at formal level with 
regard to non-verbal creativity, verbal creativity 
and total creativity. 

In case of rural sample, relationship between 
levels of intellectual development with total verbal 
creativity and total creativity was observed to be 
at peak at transitional level and relatively lower 
at both concrete and formal levels. 

On the basis of above observations it may be 
concluded that; 

-levels of intellectual development and 
components of creativity were progressing 
unidirectionally^case of urban sample, 

- the association of intellectual development 
with creativity greater for urban students 

as compared to their rural counterparts, 

- in rural sample, formal operational level 
was fovmd independent of total creativity 
and universely related with non-verbal 
creativity, verbal creativity appeared to 
show slightly positive association with formal 
operational level of thinking. 




- the maximum association of creativity was 
with formal operational level of urban 
students and transitional level of rtaral ones. 

On the basis of above findings the hypothesis 
which states that: 

"There is Ko Significant Relationship 
Between Creativity And Levels of 
Intellectual Development of Students 
of Urban And Rural Areas;" 

is partially accepted in favour of rural students. 

Creativity And Levels of Intellectual Development 
Of Boys and Girls 

The coefficients of correlation between components 
of creativity and levels of intellectual development of 
boys and girls ranged between 0.074 to 0.648. Table XXV 
shows that most of the coefficients of correlation were 
significant at ,01 and ,05 levels of significance. 

At transitional stag® significant relationship existed 
between intellectual development of boys with noh-verbal 
and verbal flexibility, and at concerete level amongst 
girls with non-verbal originality, verbal flexibility 
and total flexibility. 
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Concxet® and formal operational levels of 
thinking were found to be slightly more related with 
non-verbal, verbal and total creativity of boys than 
their girl counterparts, while the girls at transitional 
level exceeded boys in these aspects of creativity. 
Intellectual development of girls at concrete 
operational level was found to be slightly more associated 
with noh-verbal fluency and total flexibility as compared 
to boys, for remaining components of creativity the 
order of relationship got reversed. 

Transitional operational level of intellectual 
development of girls was fotind to relatively more 
associated with components of non-verbal, verbal and 
total creativity than that hoys counterparts. 

Formal level of intellectual development and 
components of creativity show higher association in 
case of boys than girls. 

The Table XXV further reveals that the formal 
operational level of intellectual development of both 
sexes (excepting formal operational level of intellectual 
development w/s non-verbal creativity of girls) was 
slightly highly related with non-veibal, verbal and total 
creativity as compared to concrete and transitional 
operational levels. 

In case of girls (excepting non-verbal) the 
extent of relationship between levels of intellectual 
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dev®lopment and non-verbal, verbal and total creativity 
was in correspondence with increasing levels of 
intellectual development (maiimna in case of formal 
level and miminum for concrete level). However, in 
case of boys the concrete operational level of intellectual 
development superceeded the transitional level in 
relation ship with non-verbal, verbal and total creativity. 

On the basis of above observation, it may be 
concluded that; 

- levels of intellectual development of both 
sexes were found related with non-verbal 
verbal and total creativity, 

- formal operational level of intellectual 
development was found more associated with 
the verbal and total creativity in both sexes 
and non-verbal in boys. 

- boys at concrete and formal level of 
intellectual development were found to be 
more creative than girls, 

- transitional level girls were found to be 
more creative as compared to boys, 

t:\nj bypotfif.r-" 




Thus in the basis of above findings the 
hypothesis which states that: 

"There is No Significant Relationship 
Between Creativity And Intellectual 
Development of Boys And Girls;" 

is rejected. 

Creativity And Levels of Intellectual Development 
Of Students of Gevernment And Aided Schools, 

In order to stvKiy the extent of relationship 
between levels of intellectual development and 
compents of creativity of students studjring in 
government and aided school, the coeffecients of 
correlation were computed and have been presented 
in Table XXVI. Coefficients of correlation ranged 
from ,087 to 0.657. All these coefficients represented 
very low to high positive relationships. For sttidents 
of government schools, all coefficients of correlation 
between level of intellectual development and components 
of creativity excepting one with non-verbal flexibility, 
were observed to be significant. In case of aided 
schools intellectual development demonstrated 
significant positive relationship with components of 
creativity excepting for: (a) concrete operation level 
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of intellectual development vith fluency, flexibility 
and verbal creativity, (b) transitional operation 
level with verbal flexibility. 

The following may be infered from the obtained 
results: 

(i) Association of verbal creativity and non¬ 
verbal creativity and total creativity with 
concrete operation level of intellectual 
development waa relatively greater in 
government schools than the aided ones, 

(ii) Transitional operational level of intellectual 
development of students of government schools 
was found to be more related with verbal and 
total creativity as compared to students of 
aided schools. However, the association of 
non.v rhal creativity was observed to be 
greater for students for aided schools, 

(iii) Formal operational level thinkers of aided 
schools were found to be slightly more in 
relation with both non-verbal and verbal 
creativity than their government school 
Counterparts, 

In case of students of aided schools the order 
of relationship between levels of intellectual development 
and components of creativity and total creativity was 
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found to be in increasing order i.e, maximum for 
formal operational level and minimum for concrete 
operational level. 

In case of students of government schools, no 
clear trend could be observed for all components of 
creativity at different levels of intellectual development 

The following patteins may however, be derived 
various components of creativity at different levels 
of intellectual development, 

(i) Transitional operational level was found 
to be less associated with components of 
verbal and total creativity as compared to 
comcrete and formal operational levels of 
intellectual development. 

(ii) The association of total originality, 
total fluency and creativity with formal 
operational level were found to be greater 
than that of other two levels of intellectual 
development. 

(iii) Pleiibility (verbal and total), originality 

(verbal) were found slightly more in relation 
with concrete operational level of 
intellectual development as compared to 
transitional and formal operational levels 
of intellectual development. 
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(iv) Non-verbal originality was slightly more 
associated with formal operational level 
as compared to concrete and transitional 
levels of intellectual development. 

It may be cconcluded from the above observations 

that; 

-government schools appeared to be relatively 
more helpful than aided schools, in developing 
verbal and non-verbal and total creativity 
at concrete operational level of intellectual 
development, 

- environment of aided schools appeared to 

be more suiting to transitional level students 
with regard to their growth of non-verbal 
creativity while government schools proved to 
be favoxirable for growth of verbal creativity. 

- learning facilities of aided schools were 
more favourable to formal operational level 
students with regard to the development of 
non-verbal, verbal and total creativity as 
against government schools. 


Thus on the basis of above findings the hypothesis 
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stat 

which states that: 

"There is Ho Significant Relationship 
Between Creativity And Levels of 
Intellectual development of Students 
of Government And Aided Schools;" 

is tenable. 


Creativity with level of Intellectual Development 
Of General And SC/ST Students 

Coefficients of correlation between components 
of creativity and level of intellectual development viz, 
concrete, transitional and formal operat" onal level, 
for both general and SC/ST students are presented in 
Table XXVII, All coefficients of correlation for 
general students were indicated positive relationships 
significant at ,01 level of significance. In cas4 of 
SC/ST students only two coefficients of correlation, 
for verbal originality versus concrete level and total 
fluency versus formal operational level, were found to 
be significant at ,05 level, other coefficients of 
Correlation were not significant represents the above 
observations give rise to the following references: 
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In case of genral students, rerbal creativity 
was found to be more associated with levels of 
intellectual development (concrete, transitional formal) 
as compared to non-verbal creativity. For SC/ST students 
non-verbal creativity exceeded verbal creativity with 
transitional and fonnal operational level of thinking. 
Reverse in trend was foxtnd with concrete ope rational 
level where verbal creativity exceeded non-verbal 
creativity. However, transitional operational level was 
found to be independent of both non-vsrbal and verbal 
creativity. Following conclueians could be drawn: 

-non-verbal and verbal creativity were found 
toobe slightly more associated with different 
levels of intellectual development of general 
students as against their SC/ST counterparts 
excepting for relationship between non-verbal 
creativity and formal operational level of 
intellectual development. 

- non-verbal creativity and intellectual 
development relationship was fotuid to be 
in an increasing order of, transitional 
to formal through concrete level, ifor general 
students. Similar trend may also be observed 
for verbal creativity. However, in case of 
ST/sc students creativity had a varying 




association with levels of intellectual 
development. The affected levels vere 
formal and concrete where non-verbal and 
verbal creativity were respectively 
predominant. 

To B\im up, we may say that the association of 
verbal and non-verbcal creativity with levels of 
intellectual development was greater in general 
students t^an their SC/SC counterparts excepting 
for non-verbal cBeativity at formal operational level 
of thinking. It was also noteced that the extent of 
relationship was maximum at formal level and minimum 
at transitional level of intellectual development. 
Thus on the basis of above findings the 
hypothesis which states that; 


"There is No Significant Relationship 
Between Creativity And Intellectual 
Development of Geniral And SC/ST Students;" 

is partialy accepted in favour of SC/ST students. 
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RELATIONSHIP 
0 P 

INTELLECTUAL DEVELOPMENT WITH ACHIEVEKENT IN 
MATHMATICS, SCIENCE AND AGGREGATE 

One of the domain in which Piaget's work is 
likely to have its great impact on is the domain of 
science and mathmetica teaching. 

The investigator was also instrusted in studying 
the ©atent of relationships between intellectual 
development and achievement in science(Physical and 
biological), mathematics and aggregate of all school 
subjects. So the investigator attempted t6 stuty the 
relationships of aggregate achievement and achievement 
in science and mathematics with the intellectual development 
and also at different stages of intellectual development 
viz. concrete^ transitional and formal operation levels , 
These relationships were studied for boys and girls ef 
rural and urban samples, for students in government 
and aided schools and lastly for general and SC/ST students. 
The obtained coefficients of correlation are presented 
in Table XXVIII to XXXvir , The marks secured by students 
at their class X board examination were taken as the index 
of their achievement. Interpretation of the coefficients 
of correlation between intellectual development and 
achievement in mathmatics, science and aggregate 




COlFflCirafS OF COKSSLA^lOH BISWISK ACHIE7BHEKT II MATEIKATICS^ SCXEICS AO^IOAfl ACHllfmST 

AHB IHTILLSCTUAL DKVEL0FHSI5 OF Sf UDKITS. 
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presented in the following sections of this chapter 
under various headings 

Achievement And Intellectual Development of Students 

Table XXYIII shows the scores of iintellectual 
development with achievement in mathematics, science and 
aggregate achievement in school subjects for boys and 
girls and for urban and rural students and for the total 
sample , The coefficients of correlation between 
intellectual development and scores in mathematics, 
science and aggregate achievement scores were found 
to vary from 0.637 to 0.707, 0.350 to 0.780, and 0.706 
to 0.822 respectively. At a cursory glance we find 
that all the correlations excepting one for rural girls 
(achievement in science v/a intellectual development; 
rs»0,350) represented positive and significant relationship!:, 
Coeffiaient of correlation for .rural girls with regard 
to aggregate achievement and intellectual development * 
was significant at 0,05 level. All other coefficients 
were significant at 0.01 level of significance. 

The extent of relationship with achievement in 
mathematics and in aggregate were found approximately 
Same in magnitude for urban ^-rural and total sample. 

In ease of rural sample, the extent of relationship of 
science with intellectual development was found little 
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less in magnitude than that of their urban counterparts 
(0,659 against 0,754) It may be accounted for by the 
lack of adequate environment for learning of science 
available in rural areas. In fact, the achievement in 
science is attributable to number of factors including 
eengenlal physical facilities and mental health of 
the children beside intellectual abilities. 

With regard to sex, magnitude of relationship 
of intellectual development with achievement in science 
and aggregate achievement observed to be in favour of 
boys than that of girls. In case of rural sample no 
clear trend could be traced, may be due to sampling 
flact nations. 

On the basis of above trend, the following 
conclusions seem to be appropriate; 

-higher the intellectual development 

of the students, higher would be achievement 

in school subjects. 

- location does not effect the students' 
achievement in mathematics, science and 
aggregate achievement vis-a-vls intellectual 
development , 

- degree of abstractAess at high school 
science increases with the study of mathematics 


to science. 
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- boys wer® fotmd gaiaor with regaard to 
achievement in science and aggregate as 
compared with their girls counterparts oX 
the same level of intellectual development 

- the girls were at advantageous position 
than boys in mathematics achievement vis-a- 
vis, intellectual development. 

Thus on the basis of these findings the Null 
hypothesis which states that: 

“There is No Significant Relationship 
Between Achievement in Mathematics, 

Science And Aggregate Achievement; 

With Intellectual Development of Students"; 

is rejected, 

Lawson (1975) also reported the positive 
correlations (.01 level) between the achievement in 
science subjects and Piagetian scores. The present 
study also shows a high significant relationships 
between intellectual development and academic achievement 
in science, mathematics and aggregate achievement. 

This finding give strength to other findings where 
intellectual development and achievement in science 
were found to have positive and significant relationship 
(Chiappetta, 1974; Sayre and Ball, 1975; Lawson,1975; 
Lawson and Blake, 1975; Kolodiy, 19^^71 Wheeler, 1977; 




Upadhaya, 1978 and Kumax, 1982) but contrary to the 
findings of Subhadhia, 1977 and Das Gupta, 1977 who 
could not find any significant relationship between the 
two variables. 

Achievement And Intellectual Development of 
Students of Gevernment And Aided School 

Table XXII shows coefficients of correlation 
between achievement in mathematics, science and aggregate 
achievement and intellectual developmant of students 
studying in government and aided schools. In urban and 
rural and total sample coeficients of correlation were 
found to be ranging from 0,651 to 0,792, all significant 
at .01 level of significance. 

Table XXIX shows th"t intellectual development 
has a significant positive contributing towards the 
aggregate achievement. It was relatively higher in 
government schools than the aided ones. While comparing 
government and aided schools of urban and rural and 
total sample, one would find that for urban and total 
sample the influence of intellectual development was 
more towards science achievement in aided schools than 
the government schools. On the contrary intellectual 
development had greater impact on achievement in 
mathematics in government schools as against aided schools. 
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In riiTal setting the achievement in science was 
more positively a fected with intellectual development 
in government schools, while in aided echools intellectual 
development appeared to he related with achievement on 
mathematics to a greater degree. 

Students of government schools of urban eixea 
exceeded their governament sehools in achievement in 
mathematics, science and in aggregate vis-a-vis 
intellectual development. 

Urban Aided schools appeared to be relatively 
more fnvourable for achievement science and aggregate 
vis-a-vis intellectual development than mural aided 
schools However, achievement in mathematics was associated 
with intellectual development in rural aided schools than 
urban aided schools. 

The above mentioned results appear to he becaxise 
of the following ; (i) government schools are better 
equipped with well qualified staff as compared to aided 
schools (ii) optimm utilization of facilities and 
resources is done in aided schools and government schools 
take things eaay. 

On the basis of above observation the following 
may be concluded; 

-intellectual development is an important 
important determint of achievement. 
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- government Bchools seems to provide better 
ground for learning of mathematics, -while 
aided ones for science in urban areas, 

- in rural settings mathematics achievement 
was relatively more influenced by intellectual 
development, 

- government schools have over all supcrmacy 
over aided schools so far as intellectual 
development and aggregate achievement 
relationship is concerned. 

At a glance on the basis of above findings it 
may be said that for total , envionment of government 
schools was better fcr achievement in mathematics and 
aggregate achievement, while environment of aided school 
was better for achievement in science against governmennt 
schools. 

Thus on the basis of the null hypothesis which 
state that: 

"There is No Significant Relationship 
Between Achievement in Mathematics, 

Science and Aggregate Achievement And 
Intellectual Development of Students;" 




Achievement And Intellectual Development' 

Sex Vise, School Wiae And Location Wise 

Table IXX forvides a comprehensive viev of 
relationships of intellectual development with achievement 
in mathematics and science and aggregate achievement for 
boys and girls studying in government and aided schools 
of xarban and rtoral areas. The correlations have been 
formal to range from 0.350 to 0.838, these represent low 
to very high positive relationships, significent at ,01 
level of segnificance" in most of the cases. The only 
exception is the girls of government schools of rural 
area, where a low positive relationship has been 
observed. Paired comparisions would revals the following; 

(i) Achievement in mathematics of boys in urban government 
schools was more associated with levels of intellectual 
development as compared to their counterparts in aided 
schools, (ii) Achievement in mathematics and aggregate 
achievement was found to he related relatively more by 
Intellectual development of urban girls and rural boys 
than their counterparts in respective settings, (iii) Urban 
bo^B are achievement in science and aggregate achievement 
with regard to their intellectual development in 
government schools. Achievement in mathematics of boys 
in government school of urban area and rural boys in 
aided schools were fotmd to be relatively more positively 
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related with their intellectual development as compared 
with rural and urban counterparts respectively, (iv) Urban 
girls of government schools were found to be in 
advantageous position as compared with rural girls of 
government schools with regards to achievement in 
mathematics and science viz-a-vis their intellectual 
development. 

Form the abcve observations it may be concluded 

that : 

- achievement of students were related with 
their intellectual development in both type 
of schools in urban and rural areas. However 
achievement in science of rural girls 
of government schools was related not 
significantly with their intellectual 
development. 

Thus en the basis of above finding the hypothesdes 
which states that ; 

"There is Ho Significant Relationship 
Between Achievement (in Science, 

Mathematics and Aggregate ) And 
Intellectual Development of Boys And 
Grirls in Government And Aided Schools 
Of Urban And Rural Areas 

is partialy accepted in favour of girls of rurAl areas in 
government schools. 
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AchievM>®nt and ^ntellectnal Development of 
Peneral and SC/ST Students 

An inspection of the table XXXI reveals that the 
coefficients of correlation between intellectual development 
of both gategories of students namely general and SC/ST 
And achievement in mathematics, science and aggregate 
achievement were found to represent positive and 
significant (at .01 level) relationships varying from 
high to very high in magnitudes. 

It can also be observed from the table XXXI that 
the relationship of intellectual development and achievement 
in mathematics, science and aggregate was of higher degree 
in case of general candidates as compared to their SC/ST 
counterparts, excepting for urban SC/ST students where 
this association in case of science achievement and 
intellectual development exceeded in favour of SC/ST 
students. 

Prom the above observation it may be concluded that 
- the intellectual development has positive 
and significant contribution towards achievement 
in science, mathematics and in aggregate 
irrespective of the category(General, SC/ST) 
and the location of the sample. 
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- general category candidates appear to "be 
advantageous position as against SC/ST 
Candidates with regard to achievement vis-a- 
vis intellectual development, 

- SC/ST candidates of urban area seems to 
utilize their intellectual abilities more 
for achieving higher in science. 

Thus on the basis of above findings the hypothesis 
which states that; 

•There is No Significant Relationship 
Between Achievement(in Mathematics, 

Science and Aggregaie) And Intellectual 
Development of General And SC/ST Students"; 

is rejected. 

Achievement in Mathematics And Levels of 
Intellectual Development of Boys and Girls 
Location ¥ise 

Table XXXII reveals relationship between achievement 
in mathematics and levels of intellectual development viz. 
concrete, transitional and formal operational levels of 
studdnts of urban, rural and total sample. 

The coeffieients of correlation ranged from 0.111 
to 0.804, which represented very low to very high 
correlation for various gr«tups. All correlations were 
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found significant at ,01 Isvel excepting one for girls 
of urban area at formal stage. Transitional operatidnal 
level of intellectual development was found to contribute 
relatively more towards achievement in mathematics than 
other stages of intellectual development, namely formal 
and concrete operational levels, in case of lU’ban and 
total sample. However, in rural area achievement in 
mathematics was found tolbe related with the levels of 
intellectual development in increasing order from concrete 
to transitional to formal level. 

Formal level of intellectual development was found 
to have relatively higher impact on the mathematics 
achievement of boys than of girls of urban area and the 
total sample , 

Transitional operational ilevel contributes more 
towards mathematics achievement in case of girls 
irrespective of their being rural/urban. In case of 
gjirls of rural area very close association was observable 
between concrete level of Intellectual development and 
achievement in math 0 m£^tiC 8 , 

On the basis of above observations following 
findings emerge: 

-achievement in mathematics girls inhanced 
with the increased levels of intellectual 
development of the students. 
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-achievement of boys in mathematics gets 
relatively more influence with the 
intellectual development than ^irls in 
general , especially in urban settings, 

- girls achievement in mathematics is 
favoured much by transitions level of 
their intellectual development. 

Thus the hypictheses which states that: 

•T!here is No Significant Selationship 
Between Achievement in Mathematics 
And Levels of Intellectual Development 
of Science Students;** 

is rejected. 

Mathematics And Levels of Intellectual Development Of 
Students in Oovernment And Aided Schools 

Coeficients of correlation between achievement 
in mathematics and levels of intellectuals development 
of students studying in government and aided schools 
located in urba®, rural and total sample have been 
presented in thable XXAIII , 

For total sample the table XXXIII shows that 
all Coefficients of correlation for various levels of 
intellectual development of students in government 
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and aided schools with achievement in mathematics were 
found to be varying from very low to moderate (o.17l to 
0,493) and these indicated significant positive 
relationship. The extent of relationship for achievemennt 
in mathematics with concrete and formal levels of 
intellectual development, for students of aided schools 
have been found slightly higher than that of students 
of government sthools. However, inverse in trend may 
be seen with regards to transitional level of intellectual 
development verses achievement in raethematics. Similar 
trend may be onserved in urban school with regards to 
relationship bitween achievement in mathematics and 
levels of intellectual development of the students. 

In rural aided schools intellectual developmento 
of students was found to higher related with achievement 
in mathematics at concrete level, while at transitional 
stage it was in tune with urban and total sample where 
students of government schools appeared to related 
relatively more with level of intellectual development 
than that of students of aided schools. 

So on the basis of the above observations following 
conclusions may be drawn; 

-levels of intellectual development of students 
was an important aspect for their achievement 
in mathematics irrespective of their being 
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in government or aided schools, 

- environment of government schools seems to 
render more hilp to transitional level 
students for their higher achievement in 
mathematics against aided school students, 

- environment of aided schools ..was found 
more favoruable for students at concrete 

and formal operational levels of intellectual 
development for their achievement in 
mathematics than that of government school 
students. 

Thus on the basis of above findings the 
hypothesis which states that : 

"There is lo Significant Relationship 
Between Achievement in Mathematics 
And Intellectual Development of Students 
in Government And Aided Schools of Urban 
and Rural Areas," 


is tenable 




Achievement In Science And Levels of Intellectual 
Development of Boys and Girls 

Coefficients of correlation between scbievement in 
science and levels of intellectual development of students, 
presented in table XXXIV shou very low to moderate 
( 0,150 to 0,459)» positive and significant relationship 
Table XXXIV further Indicates that in \xrban and 
total sample, levels of intellectual development of boys 
were significantly related with achievement in science. 
However, in rural areas only the transitional operational 
level of intellectual development was found to be 
significantly related with achievement in science. 

The extent of relationship was found in increasing 
order from concrete to formal through transitional level 
of intellectual development for urban and for the total 
sample. However, in case of boys of rittal areas 
transitional level of intellectual development was foumd 
to have a dominant role in the achievement in science. 

In total and urban sample transitional and formal 
levels of intellectiMil development of girls were found 
to be significantly (at ,01 level of significance) 
related with achievement in science. However, achievement 
in science appeared to be not related the concrete level 
of intellectual development of girls , 
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Girls at concrete level of rural area showed 
negative and very low relationship with intellectual 
development and achievement in science may be because 
of sampling fluctions (N»e) . 

The following main inferences seem approapriate 
to be drawn on the absis of above observations: 

-intellectual development has substantial 
influence over the achievement of students 
in general , 

-rural boys and urban girls follow a slightly 
different pattern at transitional operational 
level than that of boys at concrete and formal 
levels of intellectual development. 

So on the basis of these relults we reject the 
null hypothesis which states that : 

"There is No Significant Relationship 
Between Achievement in Science and 
Intellectual Development of Boys and Girls", 

Pandey (l979) also reported that achievement in 
science subjects incfeases with the advancement of levels 
of intellectiial development, This study gives strength 
parrally to findings of above study. 




Achittvement in Science and Levels of Intellectual 
Development of Students of Government and Aided Schools 

Table XXXV shows »®l4tionship between achievement 
in science and levels of intellectual development of 
students studying in government and aided schools urban 
and rural area and the totil sample. 

For total sample, it may be observed that most of 
the correlations have been fottnded to be positive and 
Significant at .01 level of significance. The 
relationship between achievement in scince and intellectual 
development at concrete level of students studying in 
government schools was nearly zero. 

It may be noted that the maximum influence of 
intellectual development on achievement in science in 
goverximent schools was exerted by transitional level 
students while aided schools formal level of intellectual 
development has more contribution towards achievement in 
science as against in two other stages , It may be due 
to the shift of emphasis to formal level of thinking 
in aided schools, where concrete level stiidenta were 
relatively more disadvantaged in government schools as 
against their counterparts in aided schools. Urban area 
students were foxmd to show similar trend of relationship 
between intellectual development and achievement in science. 
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For r-ural area the correlation veried from 
0,076 to 0,684. The only significant correlation was 
at transitional level of government school students. 

In rural settings hoth government and aided schools 
have been appeared to give due emphasis on. transitional 
level. Government schools supercede the aided ones in 
this respect. 

Following conclusions may be drawn. 

-in aided schools of urban area and total 
sample concrete and formal operational levels 
of intellectual Sevelopment was higher 
related with achievement in science than 
their government schools counterparts. 

- transitional operational level was more 
associated with achievement in science for 
students of government schools against 
stxidents of aided schools. It was tr.u® for 
schools irrespective of their locations. 

Thus on the basis of above finding the hypothesis 
which states that, 

•♦Ehere is Bfo Significant Relationship Between 
AchlevenHsnt in Science And Levels of 
Intellectual Development of Students ®f 
Government and Aided Schools;'* 


is partialy accepted 




Aggregate Achievement and Levels of Intellectual Development 


The forrelations compoitted for the relationship 
between aggregate achievement scores and defferent levels 
of intellectual development viz. formal^ transitional and 
concrete operational level^ave been presented in 
table XXXYI. 

Table XXXVl shows that j^ggregate achievement scores 
and levels of intellectual development of students of 
urban, rural and total sample were significantly related 
the relationship was higher in case of transitional 
level students than their concrete and formal operational 
levels counterparts in urban and total sample. However 
in case of rural students at formal level the correlation 
was found higher than litter concrete or transitional 
level students. 

With regard to sex, the level of intellectual 
development of both boys and girls were found to 
contribute significantly towards aggregate achievement 
in total sample, relatively weaker relationship was 
ohservedin case of girls than boys for aggregate 
achievement with levels of intellectual development 

In urban area the aggregate achievement of 
girls was not related to intellectual development at 
formal operational level* The'relationship of aggregate 
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achievement of girls vith intellectual development 
was higher at transitional level as against concrete 
level of intellectual development , 

In rural area, relationship between aggregate 
achievement and concrete operational level of girls 
was not significant. 

On the haftis of the above observation following 
main findings may be drawn: 

-intellectual development was related 
relatively more in case of beys than girls. 

- higher the intellectual development of the 
students most likelyhood would be of higher 
being the aggregate achievement. 

Thus on the basis of above findings the hypothisis 
states that; 

“There is So Significant Relationship 
Between Levels of Intellectual Development 
of The Students With Their Aggregate 
Achievement Scores," 


is rejected. 
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Aggregate Achievement And Intellectual Development 
Of Students of Government and Aided Schools 

It is evident from the table XXXVII the coefficients 
of correlation between aggregate achievement and levels 
of intellectual development of students studying in 
gogernment and aided schools of urban and rural areas 
and of total sample were positive and significant at 
0,01 level of significance, which represented low to 
moderate. However, in rural area transitional and formal 
levels of intellectual development of students of 
government schools waa found significantly related with 
their aggregare achievement. In aided schools concrete 
level of intellectual development of the students was 
found significantly related with their aggregate 
achievement. Remaining all other coefficients of 
correlation between aggregate achievement and intellectual 
development of students were not significant. 

For urban and total sample, it may therefore be 
iafered that concrete and formal operational studeats 
studying in aided schools were gainer in aggregate 
achievement as against students of government schools 
at their same levels of intellectxial development . It 
seems appropriate to say ,(a8 has already be mentioned 
earlier) that environment of aided schools provide 
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slightly better le^.rning environment to students *t 
concrete and formal levels of intellectual development 
facilitating higher aggregate achievement than th«t of 
government school students at; the respective levcs of 
intellectual development However, environment for learning 
in government schools was found favourable for students 
at transitional level of intellectual development with, 
regard to their aggregate achievement as compared to 
aided schools. 

A close scruitiny of table XXXVII reveals that in 
rural area environment of aided school was foimd suiting 
to the needs of students at concrete level of intellectual 
development leading to their higher scores in aggregate 
achievement. Similarly environment of government schools 
was found in favour of students at transitional and 
formal levels of intellectual development to secure 
higher scores in aggregate achievement. However, concrete 
level students of aided schools showed relationships 
with aggregate achievement scores. On the basis of above 
observation it may be concluded that* 

- environment of aided schools is helpful 
in promoting higher achievement of students 
at concrete and formal levels of intellectual 
development as compared with government schools. 
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- enviroxment of g^overnsant sciioolB fa-vour 
students at transitional level of intellectual 
development to achieve higher scores in 
aggregate achievement as against aided schools, 

- in rural areas government schools provide 
relatively better means of liigher achievement 
to students at transitional levels of 
intellectual development, while aided schools 
appear to suit concrete level studdnts so 
far as achievement is concerned. 

Thus on the basis of above findings the 
hypothesis which states that: 

"There is ffo Significant Relationship 
Between ilggregate Achievement And Lavels of 
Intellectual Development of Students 
of Government And Aided Schools," 


is rejected 




234 


RELATION SHIP 

BETWEEN INTELLECTUAL DEVELOPKENT OP THE STUDENTS AND 
SOCIO-ECONOMIC STATUS OP PARENTS 

The extent of relationship between intellectual 
development of the students with components of socio¬ 
economic back ground have been studed and presented 
as follows: 

Intellectual Development of Students and 
Education of Fathers* and Mothers' 

Table XXXVIII reveals the relationship between 
fathers*/hothers* education and intellectual development 
of their children, 

Por the total sample, the ©efficients of 
correlation were found to be ranging from 0,239 to 
0.400, All representing low positive correlatinns, but 
significant at ,01 level of significeuace. 

The contribution of fathers' education towards 
intellectual development of boys, emd the contribution 
of mother's education towards intellectual development 
of girls, was higher than the sex opposite to them. 
Besides, the contribution of mothers' education was 
found to be higher than that of fathers' education 
for both boys and girls. It may, therefore, be 
interpreted that mothers' ednication play key role in 
the intellectual development of the children and that 
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BOYS 

0.14? 

-0.052 

GIRLS 
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0,70? 
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-0*045 

AIDED 

0.411 

0.057 

TOTAL 

0.101 

-0.041 


BOYS 

0.302 

0.3?9 

GIRLS 


0.3ff 

GOVERHMSST 

0,2?? 
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AIDED 

0.3?T 

0,400 
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0.2?t 

0.3?t 
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the education of father/mother contribute relatively 
more for the children of their own sex. It may be consi 
considred saft to say that higher the education of the 
parents more likelyhood of attaining formal operational 
level by the children and vice-versa. The chances get 
further increased with the increase in the education 
level of mothers. 

Table XXXVIII further indicates that the extent 
of the relationship between father/mothers* education 
and. intetlectual development of their children was found 
to be relatively higher for the children studying in 
aided schools as compared with their counterparts in 
government schools. It may be due to the fact that 
parents higher in educational status perfer to send 
their children to aided schools rather than government 
ones. Here it will not be out of context to mention 
that aided schools seem to contribute more than 
government schools towards the intellectual development 
of students i.e. the chances of students reaching the 
formal stage increases with the entry of a child into 
aided school as against a government ene. 

It is also evident from the table that the 
coefficients of correlation for urban sample range 
from .240 to ,403. All these values were significant 
at .01 level of significance and represented low position 




correlation between the education of father/oothers* 
and the intellectual development of their children. 

It indicated the same trend aa in case of total sample 
Main finding were as follows; 

- contribution of mothers' education was 
higher than that of fathers* education 
towards intellectual development of children 
and that it h-id relatively more influence 

on the children of the same sex as the parents, 

- aided institutions contributed more than 
government institutions towards the intellectual 
growth of the students. A look at table XXXVIII 
with regard to rural sample, reveals that the 
coefficients of correlation range from 

-0.147 to 0.706 for various groups of students 
It may be noticed that mothers' education was 
found to have no correlation with the intellectual 
development of boys and students neither 
government or aided schools. However 
in case of rural girls a high possitive 
correlation to the tune of 0. 706 was 
obserable significant at .05 level. It 
drives rise to the inference that the higher 
the level of mothers' education in rural area 
higher would be the chances of girls reaching 




at the formal operational level of thinking 

and vice-cersa. Kothers* education ras found 

to have nothing to do with the education of 

boys and indicated indifference to type of schools. 

- fathers' education on the contrary was 

found to have some impact on the intellectual 

development of the boys, while there was 

a negative influence in aimilai waightagee 

on the education of girls. It inay be due to 

the fact that even the educated fathers' 

in the rural area 4onot encourage girls* 

education to an equal level as that of boys , 

Significant influence of fathers* education 

on intellectual development of children was 

seen in case of aided schools. It appears 

that perhaps aided schools provide relatively 

more opportunities for the intellect to 

bloosom even in rural setting. 

Thus on the basis of above findings the hypothesis 

which states that*. 

"There is No Significeint Eelationship 
Between Intellectual Development of Students 
And Education of Parents'; " 

is rejected. 
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Intellectual Development Of Student And 
Occupations Of Fathere*/Mothera* 

In table XXXIX presents coefficients of 
correlation between intellectual development of student 
and occupation of fatherss' , 

For total sample all coefficients of correlation 
have been found to indicate relationship significant at 
,01 level of significance which range 0,223 to 0,354, 

It gives rise to the inference that the higher the 
occupation of parents higher would be chances of their 
wards attaining the formal operation level of intellectual 
development and vice-versa. It seems that the higher 
level of occupational status of parents acts as a 
motivating factor for children to reach higher 
intellectual development, perhaps greater facilities 
are being provided by such parents, generating better 
educational environment. Thus the parent (father and 
mother together) occupation seems to have positive 
contribution towards intellectual development of the 
children. 

The contribution of mothers* occupation appears 
to be higher than that of fathers* towards intellectual 
development of various groups of students, viz, girls 
and students of government and aided schools. 
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The table X'XxfXalso ahovs that the children 
from high occupation group parents derived more advantage 
if placed in aided schools than in government schools 
and perhaos low occupation group parents children seem 
to be slightly lessor when intellectual development is 
coflidered. 

It is also evident from table JiSu^Kthat coefficients 
of correlation for urban sample ranged from 0, 195 to 0.340, 
All these correlations were fovmd significant at ,01 leeel 
of significance and these represented low positive 
correlatiojs. Correlation for \irban sample indicates 
the trend similar to the total sample. Thus main 
finding may be concluded as fallows: 

- higher occupation of parents leads to the 
likelyhood of attaining formal operation 
level by the cMldron and vice-versa, 

- higher occupations of mothers contribute 
more in intellectual development of the 
children as compared with fathers* 
contribution in case of urban children. 

- wards of parents with higher occupational 
status seem to derive more advantage from 
aided schools when compared to government 
schools. While opposite is tune in the 

case of low occupational status parents' wards. 
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Further examination of the table shows that 
coefficients of correlation between occupation of 
fath®rs*/®otherB* and intellectual development of 
students of rural schools were found to be ranged 
between 0.045 to 0.411. These represented no 
relationship for same group and very low to moderate 
relationship for other groups. 

The table further reveals that the oor*elatione 
between fathers' occupations and intellectual development 
of the children were found to range between 0. 155 and 
0.495 representing very low to moderate positive relation¬ 
ship for various groups. The contribution of fathers' 
occupational status was relatively more in case of girls 
as against boys and aided school as against government 
schools. It may, therfcflfa, be interpreted that higher 
OGCupatiional status of the father contributes positively 
towards intellectual development of children even 
in rural area. Girls and students of aided schools were 
the beAeficiaries with regards to intellectual development 
vis-a via fathers' occupation. 

The range of correlations with regard to mothers' 
occupation in rxxral area was -0,251 to 0.102 represerdiing 
low relationship. Independence of motlusrs occupational 
status . Intellectual development as in case of boys , 
students of aided scholia and total rucral sample. 
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However, low positive relationship was observable with 
regards to student of governjaents institution where 
increase in mothers* occupational status appears to help 
increase the intellectual development of the students. 
Though not significant low negative correlation between 
mothers* occupational status and intellectiial development 
of girls signifies an inverse relationship between the 
two. It appears to indicate an anomolous situation, may 
be due to a very small sample (H *8). 

Thus on the basis of above findings the 
hypothesis which states that; 

"There is Ho Significant Relationship 
Between Intellectual Development of 
The Students And Occupation of Parents;** 

is partialy accepted in favour of rural girls. 

Intellectual Development of Students And 
Their Parents' Income 

Table XL shows correlations between parents' 
income and intellectual development of the science 
students. For the total sample, correlation were found 
to be ranging from 0.432 to 0.484, all representing 
moderate positiere correlations significant at .01 level 
of significent. 
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The total sample correlations show that parents* 
income were found to te significantly associated with 
the intellectual development of their wj^ds. The same 
appears to he true for groups of boys, girls,students 
in government and aided schools. It may be considered 
safe to say that higher the income of the parents more 
likelyhood of children attaining formal operational 
level. Parents* income seem to influence the intellectual 
development of students relatively more in case of boys 
than girls, ilso the children of higher income group 
parents’ appear to drive more advantages if placed in 
aided achofttl than their counterparts in government 
school and parhaps low income group children seem to be 
somewhat looser so far as intellectual development in 
concerned. 

It is also eveident from table XL that the 
coefficients of correlation for urban sample ranged 
from 0,440 to 0,502. All of these correlations were 
found significant at ,01 level of significance and these 
represented moderate positive correlations between the 
education of parents' and intellectual development of 
the science students. It indicates a trend similar to 
the total sample. Thus the main finding may be summarized 


as below: 




-contribution of parents' incom* was 
higher tovards intellectvial development 
of the boys than that of girls(0,502 against 
0.447). 

- children of parents* having higher incomes 
group dvrived more advantages with regards 
to their intellectual development in aided 
school while lower income group children 
seem to be disadvantaged, 

A close examination of the table reveals that 
the coefficients of correlation between parents income 
and intellectual development of the students, of rural 
area we-efound to range from 0,036 to 0.486. Correlations 
between parents' income aind intellectual development of 
the students of aided school of rural area was found to 
be moderate and positive significant at 0.01 level of 
significance The remaining onrrelatiions were found to 
be of very low in case of boys, girls and aided schools. 
There was no such relationship found in government schools 
These correlations seem to give rise to a conclusion that 
la. rural area, the intellectual development of children 
in government schools is independent of the income of 
their parents. However, in the case of students of aided 
schools parents* income has been found to be related 
with the intellectual development of the science students. 
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The relationship is almost of the seune magnitude for 
boys and girls. 

It may therefore be infered that parents income 
positively contribute towards intellectual development 
of children to some extent in r\a:al area as well eoid 
its influence is undfirm for both boys and girls. 
Besides this aided schools appear to be favourable for 
the intellectual development of the children belonging 
to high income group families. 

Thus on the basis of above findings Ihe 
hypothesis whiigh states that: 

"There is No Significant Relationship 
Between Intellectual Development of 
Students And Their Parents* Income;** 

is rejected. 

Intellectual Development Of The Students And 
Size Of The Family 

In order to ascertain the extent of the 
relationship between intellectual development of the 
students and size of the family, correlations hat» 
been computed. The obtained correlations are reported 
in the table XLI . 

For the total sample coefficients of correlation 
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XA.BIJK XLI 

correlations between INTEIXECTUAL 

DEVELOPMENT OF THE STUDENTS AND 
SIZE OF TliE FA>IILY 


intellect¬ 
ual DEVEL- 
OPMEN T. 

N 

Family 

URBAN* 

BOYS 

530 

»* 

- 0 . i47 

GIRLS 

362 

1 

0 

GOVEiiNMENT 

543 

-0.14^ 

AIDED 

349 

- 0 . 1 ^ 

TOTAL 

892 

- 0 , i4r 

RURAL* 

BOYS 

126 

- 0.032 

GIRLS 

008 

- 0,492 

GOVERNMENT 

1 1 1 

- 0.095 

AIDED 

023 

0.187 

TOTAL 

134 

- 0.062 

TOTAL SAMPLE 


BOYS 

636 

-0.169 

GIRLS 

370 

-0.183 

GOVERNMENT 

654 

-0.193 

aided 

372 

- 0 .153 

total 

1026 

■»-ie 

-0.176 


LEVELS OF SIGNIFICANCE* » « ,05 t a .Ol J 
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were found to be ranging from -0, 193 to -0. 153» 
all representing low negative correlations significant 
at ,01 level of sigixificant for various ‘group viz, boys 
girls students of government and aided schools. 

On the basis of above correlations it may be 
said that large size of family hampers the intellectual 
development of the students. This may be because of 
the fact that in the larg sized family available facilities 
are shared by more members as oompared to small sized 
family, inturn lowering the quality of environmental 
disposal of the students it may be interpreted, that 
student belogging to a small family were in advantageous 
position so far as intellectual development in concerned. 
Coefficients of correlation between intellectual 
development of girls with size of family has been found 
slightly higher than that of boys (-0,183 against -0, 169 ) 

It may be infered from such correlations that in case of 
girls the bigger size of the family exerts more 
detrimental influence on intellectual development as 
comfared to boy. This relationship is not surprising 
because in a large sized family, girls have to share the 
domestic work getting lesser time for herself than that 
of a boy belonging to a similar sized family. So it 
may be fairly to conclude that in a family of large 
size, girls are more deprived with regards ot intellectual 
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development than hoys. 

Family size seems to influence the intellectual 
development relatively more in case of students of 
government school. It may be considsred safe to say 
that the children of large family size derive relatively 
more advantage in placed in sided school than in the 
government school. 

Coefficients of correlation between the size of 
family and intellectual development of the students of 
urban area are presented in the table XLI which shows 
low negative relationships ranging from -0.147 to -0,155 
significant at ,01 level of significance. 

In case of the urban students and for both sexes 
trends similar to the total sample ha-e been found. 
However in the case of type of schools trend was found 
to ^be of reverse nature. 

Table XLI further reversed the relationship 
obtained for rural sample which range from -0.492 to 
0.187. Intellectual developipent seems to be almost 
independent of family size in case of boys, students of 
government schools and total rural sample. Moderate 
negative relationship may be dhserved in case of girls 
where the increase in family size agipears to severely 
hamper their intellectxial development, this may be 
because of both, the attention granted to girls in rural 
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areas and availability of oppartunitias condencive to 
proper intellectual growth. On the contrary a very 
low positive relationship between family size and 
intellectual development, in aided schools has been 
obserable which is not significant. It also represents 
an anomolous situation that may be due to sampling 
fluctuations. 

Thus main findings may be concluded as below; 

- children belonging to small sized family 
appear to derive more advantage with regards 
to their intellecttial development, while 
children of large sized family seems to be 
disadvantageous. It holds good for the total, 
urban sample and groups of boys and girls 

and students in government and aided schools. 

- girls from bigger families seem to be 
relatively more disadvantageous than boys 

with regards to their intellectiial development. 
Thus on the basis of above findings the 
hypothesis which states that: 

"There is Ho Significant Relationship 
Between Intellectual Development Of Student 
And The Size Of Family 


is rejected 
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Intellectual Development of General And SC/ST 
Students With Their Socio-Economic Back Grovmd 

Table XLII reveals relationships of intellectual 
development of student of (i) general category and 
(ii) scheduled caste and scheduled tribes with (a) 
education of fathers'/mothers* (V) occupations of 
fathers'/mothers' (c) parents' income and (d) family 
size. These are discussed in the following paragraphss 

Education of fathers*/mothers' r 

The coefficients of correlation between intellectual 
development and educational stuatus of parents' have been 
found from -0.065 to 0,549 for general/sc/ST students, 

For urban and total sample, parents* educational status 
contribute relatively more towards intellectual develops* 
-ment of the students of general category as against 
their SC/ST counterparts. +- _ - ' 

In rural settings the mothers' education in general 
cagegory and fathers* education in SC/ST gcategory 
appeared to he more associated to the intellectual 
development of their children. Slight positive trend 
ha»s been observed with regards to intellectual development 
of rural children vis_a-viB fathers' education in general 
category and mothers' education in SC/ST cetagory. 
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The relationship vere not significant even at ,05 lavel 
of significano®. Mothers* education in cases of SC/ST 
students in rural area seems to contribute relatively 
more than fathers’ education towards the intellectual 
development of children, contrary to this in case of 
general category fathers' education play a dominant 
role in the intellectual development of their children. 

Parents' occupation. 

Table XLII indicates that coefficient of 
correlation between parents (fathers'/mothers' occupation 
and intellectual development of the students range 
between «0.068 and 0,432. 

A close struitiny of the table XLII reveals, that 
the contribution of the mothers' occupation in urban area 
and fathers' in rural area was relatively higher towards 
the intellectual development of their children belonging 
to either general or SC/ST , 

Form the above observation it may be concluded 

that : 

-parents' occupation was slightly more associated 
with intellectual development of the general 
students as compared to SC/ST students in 
total sample 




Parents' income 


It may be noticed from table XLII that coeficients 
of correlation between parents income and intellectual 
development of students were found to ran^e between 
0,075 to 0,485, It indicates that parents* income 
was positively related with intellectual development of 
students except in case of general 8t\idents,of rural area 
where parents income and intellectual development of the 
students appeared to be independent , 

So it may be concluded from the above observation 
that higher the income of the parents more likelyhood 
of attaining formal level of intellectual development. 

The table XLII also shows that the relationship of income 
with intellectual development was higher in case of 
general students than that of their SC/ST counterparts 
with regards to xarban sample and total sample. 

Size of the Paunily: 

Table XLII further indicates coefficients of 
correlation between parents* income and intellectual 
development of the student, which range from -0.175 
to 0.129. Intellectual development seems to be almost 
independent of family size in case of rural sample 
and also for SC/ST students of urban area. Very low 

negative correlations may be observed in esse of general 
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candiditea of urban and total sample, the increase 

in family size appears to hamper the intellectual 
development of the students of general category. On the 
contrary a very low positive relationship has been found 
between family size and intellectual development of 
SC/ST students, of total sample, which was not significant. 
The main findings emerging out of the above 
discussions may be smmerized as below; 

-bigger family size hampers the intellectual 
development of students of general category 
in relatively greater magnitude thaM SC/ST 
students. It may he due to the fact that 
their^general-category\ Consciousness with 
regard to implication of bigger family size 
was relatively higher as compared to their 
SC/ST counterparts. 

On the basis of above findings the hypothesis 
which states that: 

"There is Ho Significant Relationship 
Between Intellectual Development of 
General and SC/ST Students And Their 
Socio-Economic Back Ground;" 


is rejected. 
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DIFFERENCE IN THE COMPONENTS OF CREATIVITY OF 

Various groups at different levels of intellectual 

DEVELOPMENT 

In order to test the significance of 
difference in creativity at different levels of 
intellectual development achievement in mathmatics 
science and aggregate achievement, •t' test for 
Pair have been employed and the same is presented 
under the flooving headiiij^sj 

(i) significattce of difference in components 
of creativity of various groups. 

(ii) significance of difference in achievement 
in mathematics science and at^gregate 
achievement in all school subjects. 

The differences have been studid for the urban 

t 

rural and total sample have been presented as follows: 

Various Groups Compared on Ccanponents of Creativity 

In order to assess the significance of difference 
in components of non-verbal» verbal and total creativity 
between different groups of students at Various level.® 
of intellectual development ■^ith In urban, rural and 
total Sample, * t' test of significance of differences 
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between means were applied. The obtain •t* values 
for groups have been presented under the following 
sub-headings. 

Table XXIII indicates comparisions between 
three sets of intellectual development viz* 
transitional versus concrete, fomal versus 
concrete and formal versus transitional for rural, 
urban and total samples in respect of various 
components of verbal, non-verbal tJJd total creativity. 

Careful ex..mination of Table XLIII reveals that 
the * t’ values ranged from 4.09 to 28*79* 0.10 to 08.13 
and 4*83 to 29.86, for urban, rural and total sample, 
respectively for paired comparisions stated above. 

For urban and total sample all * t> Values were 
found to be significant at .01 level of significence 
It may be interpreted that students at transitional 
level of intellectual development differed significantly 
with their counterparts at concrete level of thinking. 
The students at formal level also differed 
significantly with concrete level students. At 
formal level, students were significantly different 
with transitional level students of verbal, non.verbal 
and total creativity. It seems fair to assert that 
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students at formal level of intellectual development 
■were significantly su^^erior to stU'le;.ts at transitional 
and concrete levels and also that tr nsitional level 
students 'were significantly superior than concrete 
level students with regard to verbali non-verbal and 
total fluency total flexibility, total originality 
and total creativity. 

In Case of rural students slightly different 
pattern was observable. Transitional level students 
excelled their concrete level counterparts in elmost 
all coai.-onents of verbcil, non-verbal and total creativyty 
excepting for verbal fluency. Formal level students 
appeared to be better than transition;:^ level counter¬ 
parts with regard to non-verbal and total creativity 
in general and also in verbal flexibility and verbal 
originality and total verbal ere ..tivity. It may also 
be noticed that fortial level students were found to be 
at a higher level 'v.‘ith regard to verbal, non-verbal 
and tot;il originality and total creativity along with 
verbal and tota: flexibility. ¥11116 comparing formal 
with transitional level students one ni-y find that 
there were non significant differencus among them 
excepting verbal and total originality where 
transitional level students were seen lagging behixid. 
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On the basis of the foregoing discussion of 
results folloviri" general conclusions seem to be 
evident. 

"in urban ojnd total samples formal level 
students were superior to transitional level 
students who were inturn su^'erior td concrete 
level students when compared on various 
components of verbal» non-verbal and total 
creativity. Thus hlyher a-i«unt of croativity 
Could be expected from formal level urban 
students and students in general. 

- - among rural students verbal, non.verbal and 

total originality wa- found to be highest 
among formal level students, seconded by 
transitional level students, followed by 
concrete level ones* Formal and transitional 
level students were found to be superior to 
concrete level students in almost all ^aspects 
of verbal, nonrverbal and total creativity. 

but differences between transitional and formal 


level students existed only with regard to 
originality. 

It seems appropriate to say that urban 
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environment appears to be favourabli. for the growth 
of creativity vis-a-vis intellectual development. 

In rural atinosphere their pappear to be a little 
opportini ties for fJuency and flexibility to grow 
alongvith intellectual development. 

Ihus on the basis of above findings the 
hypothesis which states that : 

••There is No Significant Difference 
Of Creativity Among The Students At 
Concrete, Transitional and Formal Level 
of Intellectual Development'f 

is rejected. 

Boys«r>4Girls s 

Table XLIV shows ' t* values of various 
cesnponents of creativity pertating to hoys and girls 
of urbam, rural and total sample at different levels 
of intellectual development. Tlie * t' valued 
represented in the table ranged from .03 to 10.Oi, 
.09* 59 1*93 and 0.11 to 10.92 for urban, ruaral 
and total sample respectively. 

A close scrutiny of the table would reveal 
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that ther.. vere signiricant difrerences between 
boys i.nd girls with regard to coniponents of verbal 
and total creativity, For urban said total sajnples, 
the girls appeared to be significantly better than 
boys so as verbal and total creativity were concerned. 
Girls also excelled their eounterparts belonging 
to urban and total samples with regard to total .Inon- 
verbad creativity in general and non-verbal fluency 
in particular. 

However, no significant differences among 
boys and girls could be s. on in rural settings. 

Girls at . concrete level of intellectual development 
were found to be significantly bet er than boys 
with i-egard to verbal fluency, total floency, total 
originality and total creativity in urban and total 
saiaple. No significant differences could be noticed 
betweeii bpys and girls, in the components of non¬ 
verbal creativity. 

Transitional level girls appaared to possess 
relatively more amount of verbal, non-verbal and 
total fluency in urban and total sample, Tliey wer^ 
also found to be superior than boys with regard to 
verbal and total originality, verbal creativity a^d 
total creativity in urban and total sample. 
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Significantly higher flexibility could also be 
noticed among traBsitional level girls of the total 
Sample* 

Formal operational level girls appeared to 
be significantly better at higher level than boys 
»lth regard to verbal, fluencyi vji^rbal origi®ality and 
verbal creativity in urban and total sample. Ttiey 
did exceel boys in non-verbal fluency in total sample. 

On the basis of above results it seems appropriate 
to infer that girls of urban area and the total sample 
possess relatively more verbal and non-verbal fluency 
at all levels on intellectual development, verbal 
originality, totaJ verbal creativity and total 
creativity were also inabundance among girls of 
urban area* They appeared to be at per with 
ere tivity. However, verbal flexibility was still 
more in case of girls. In rural areas non discrimination 
could be made among creativity components of boys 
and girls at different levels of intellectual 
development. 

Thus on the basis of the above findings the 




hypothesis vhich states that t 


•There is Ho Significant .Difference of 
Creativity Among Boys Aaid Girls of Rural 
Urban, and lb tal Sami)le' } 
is not accepted. 


Government and Aided Schools* 

Thble XLV shows • t' values of favricus 
components of creativity pretaining students of 
government schools and sided schools at different 
level of intellectual development for urban and 
rural students and also for total sample. The 
’ t’ values represented in the table ranged from 
.10 t:> 5.85} .07 59 4.60 and 0.51 to 4.06 for 
urbam rural and total sampj.© respectively. Positive 
( 4 .) and negative (-) signs indicate bias in favour 
of govemment and aided schools respectively. 

In urban sample differences between students 
of governuient and aided schools wor«' found to be 
significant with reg-.rd to components of verbal and 
total creativity, where, aided school students 
appeared to be in advantageous position. However, 
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the only deviation waS observable in case of 
flexibility vhere ' t* values were not aigrnificant. 

In case of total rural sample all obtained • t* 
Values appeared to favour government schools student 
as against aided school counterparts. Significant 
dilierences were observable for flexibility 
components of non-verbal, vt.rbal and total creativity 
Also no significant differences could be seen with 
regax'd to com^-onents of non-verbal creativity of the 
students of government and aided schools. 

Aided school students, especially belonging 
to urban area were found to possess higher level, 
of creativity at formal optional level while 
government school students excelled aided school 
counterparts at concrete level of intellectual 
development. It gives rise to a blief that aided 
urban schools provide relativiily better environment 
for creative potential to grow at the highest level 
of intellectual development whereas in government 
schools creativity of concrete level students gets 
enhanced and at transitional level they appear to be 
at par with aided schools and with regard to further 
intellectual development they are hampred with their 


limitations 




For total sample, the ' t* values indicated 
significant dilferences betveen government and aided 
schools with regard to verbal, non-verbal and total, 
non-verbal and total . originality,'^j»bal and total 
fluency, total non verbal creativity, and total 
creativity. The aided schools studentiseemsed to be 
better with regard to these characteristics. 

At various levels of intellectual development 
of students in government and aided schools, the 
foAloving sras noticed* 

Concrete level government school students 
appeared to be significantly better than aided school 
counterparts with regards to non-verbal and total 
fluency, non-verbal flexi..ilit> and total non-verbal 
creativity in urban areas and in verbal and total 
flexibility in rural areas. In rest of the components 
of creativity the government and aided schools students 
appeared to be alike. 

Transitional level students of governiaent 
and aided school of urban area did not demonstrate 
significant differences in various components of verba, 
non-verbal and total creativity. Rural area students 
of government schools indicated their superiority over 




aided school students so far as non-verbal originality, 
and verbal and total flexibility vere concerned. 

Formal operational level appeared to distinguish 
betveen students of govern..ient and aided schools in 
various couijjonents of verbal and non-verbal and total 
creativity vhere 'urban* aided school students 
maintained their su^jeriority all through. 

An op^josite trend "Was found in rural setiinge 
where government school students wore found to possess 
relatively more amount of verbal fluency, fl©xibili]^y 
and total verbal creativity. 

Thus ftn the basis of above findings the 
hyi^othesis which states thati 

"There is No Significant Difference of 
Creativity Among The Students Of Government 
And Aided Schools'. 


is rejected. 
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LS7BL OF SIOHAFICABCB. 




General and SC/ST Students* 


Table XLVI shows *t‘ values of various 
components of creativity pertaining general and SC/ST 
students of urban, rural and total sample. Tlie 't* 
values reported in the table ranged frcsii 1*83 to 3*^9 
0 . 19 to 1,06 and 2.38 to 4.09 for urban, rural and 
total Sample respectively 

For urban juid total sample most of the ’ t» 

Values were found significant excepting ' t* value 
for non-verbal fluency and flexibility which were 
found in favour of general students but not significant 
In Case of rural sample most of the • t’ values 
Was found also not significant. 

On the basis Of above observations it seems 
fair to assert that students of general category were 
significantly superior to students of S^/ST category 
with regard to verbal, non-verbal and creativiti, in 
urban tind total Sample. However, in DUral area 
performance of SC/ST students was not different 
than general students. 

Thus on the basis of above findings the 
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hypothesis which states that : 

Ibere is No Significant Difference 
of Creativity Aniond General And 
SC/ST Students.' 

is not accepted. 

Various Groups Compared On Achievement { 

Table XLVII shows • t‘ values df achievement 
in ma clieuatics, science and aggregate achievement 
pertaini‘‘g students bf urban and rural areas, 
government and aided schools Boys and girls and 
general and SC/ST studcrats. The ' t' values 
represented in the table XLVTI ranged from 2*49 to 
6,45, 0.21 to 6.24, and 2.45 to 6.76 for boys and 
girls, students of government schools and aided schools 
general and aided schools and urban students and rural 
stidents, respectively positive (+) values indicate 
bias towards boys, students of government schools, 
students of general CL.tegory, and urban sample. 

Obtained • t' values indicate that boys, students 
of aided schools, general students and urban sample 
were significantly better than that of their, girls^- 
students of government schools, SO/ST students and 
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rural Sample counterparts, with regard to achievement 
in mathematics, science and aggregate achievement. 
However, dil’ference between boys and girls in 
achievement in science vas not significant. 

Thus on the basis of above finding the 
hypothesis which states Uiatj 

’ TTiere is No Significance Differences 
Among Boys and Girls, S tridents of 
Government and Aided, Students of 
General and SC/ST Category, And Urban 
and Rural Sample for Their Achievement 
in Mathematics, Science And Aggregate 
Achievement. • 


is rejected 
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COiCLTOlOHS, RECOMMKIBAtlOIS 
Ain> STCGSSTBD RlSllECH 




CHAPTER - Y 


CCNCLUSIONS RECOMEHDATIONS AND 
SUGGESTED RESEARCH 

This chapter first presents the conclusioca 
arrived at as a result of analysis and interpretations. 

Than, some of the possible ways in which the findings 
could he applied for promoting the abstract thoughts or 
reasoning and Creative thinking have been recommended. 

In the last, a few possible problems on which further 
research could be conducted have been suggested. 

The focus of the study hav been on studying the 

relationship of intellectual development with creativity, 

achievement and socio-economic status of grade EL science 

students. The study was conducted through normative testing 

survey method following the cross-sectional approach, as such 

the nature of the study has been correl ational t ^-ne. Besides 

studying the relationships between intellectual development and 

various dimensions of creativity, an attempt was also made to 

study the effect of type of schools, sex, parents' education, 

parents' occupations, parents' income, size of the family and 

environmental inflaence on intellectual development. Comparxaions 

among scheduled caste/scheduled tribes and general category 

students weBe also attempted vis-a-vis their intellectual 

development. Creativity and achievement of thestudent were also 

studied with regard to sex, environment and type of echools 

at various levels of their intellectual development. As a result 
of analysis and interpretation of data the investigator has been 
able to obtain some of the findings which are given below t 




FINDINGS I 


I Level Of Intellectual Development 

-Foitnal operational level Was not attained 

majority of the adolescent sceince students. 

i 

- Majority of the students are at transitional 
level of intellectual development. 

«- In Urban group percentage of students at 
formal operational level was higher than 
their counterparts in rural areas. 

- Percentages o.f concrete operettional 
thinker students was higher in rural 
areas than that of urban areas. 

- At transitional o^-erational level of 
intellectual development percentage of 
girls Was slightly higher against boys 
inurban and total sample. 

- Boys of aided schools were found in advantageous 
position to attain formal operational level 
against boys studying in government schools 

in urban and rural settings, 

- Studentc of aided schools were found more 
at formal operational level against boys 
studying in government schools in urban and 


rural settings. 
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“ Percentages of boys reached at concrete 
operational level of intellectual development 
vas higher in case of aided schools against 
government schools in both urban and mjral areas. 

- Percentages of boys at transitional operationJal 
level was higher ingovernment schools tlian that 
of aided schools. While reverse was true for 
girls in urban areas, 

" Percentage of general students at formal 
operation level VaS higher against SC/ST 
students in urban, rural and total saiaple. 

II REUTIONSHIP 

Intellectual Development with Creativity 
" Creativity comi^onents namely, fluency, 
flexibility and originality were found to show 
higher relationship at formal level of 
intellectual develojwnent ac- compared to 
other two levels of students. 

- Intellectual development of urban students 
was relatively more positively associated with 
Various component of non-verbal, verbal and 
total creativity as against their rural 


counterparts 
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- Intellectual development signiricantly 
related viith creativity amongst boys and girls, 

“ Verbal creativity of subjects (boys and girls) 
Was more closely associated with intellectual 
developm^t than non-verbal creativity 
irrespective of their being in rural or 

urban schools. 

"■ Intellectual development of students studying 
in aided scho Is was found to have relatively 
more positive associeited with Various components 
of non-verbal» verbal and total creativity than 
their government school counterparts, 

- Boys and girls of urban area belonging to 
government, and aided schools v.ere at advantage 

with regards to both creativity and 

intellectual development than their rural 
counterparts. 

- General category studexits excelled than SC/ST 
counterparts both on non-verbal and verbal 
creativity vis-a-vis their intellectual 
development in rural a.s well as urban schools, 

- Levels of intellectual development and 
components of crc^ativity were progressing 




- Boys at concrete and formal level of 
intellectual development were found to be 
more creative than girls* 

- Levels of ixitellectual development of both 
sexes vere found related with non-verbal 
verbal and total creativity* 

Intellectual Development with Achievement in 
Matbmatics, Science and Ag'gregate Achievement. 

- Degree of abstractiness at high school 
science increases with the study of mathematii 
to science. 

- Boys were found gainer with regard to 
achievement in science and aggregate as 
compared with their girls counterparts at 
the Same level of intellectual development . 
-The girls were at advantage®us position than 
boys in mathtics achievement vis-a-vis 
intellectual development* 

» Achievement of students were related with 
their intellectual development in both 
type of schools in urban and rural areas, 

- Genei'al category candidates appear to be 
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advantageous positions as against i>C/sT 

advantageous positions as against SC/ST 
candidates with regard to achievement vis-a- 
vis intellectual development. 

- Environment of aided schools was found 
more favourable for students at concrete 

and formalroperational levels of intellectual 
development for their achievement in mathematics 
than that of government school'students. 

- In aided schools of urban area amd total 
Sample concrete and formal operational levels 
of intellectual development was higher related 
with achievement in science than tbeir 
government Schools counterparts. 

Intellectual Development of the Students and 
Socio-Economic Status of Parents 

- Contribution of mothers* education was 
higher than that of fathers' education 
towards intellectual development of children 
and that it had relatively more influence 
on the children of the same sex as the parents. 
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- Higher occupation of parents leads to tlie 
likelyhood. of attaining formal o^-erati'n 
level by the children and vice~versa» 

- Higher occupations of motiirs* contribute 
more in intellectual development of the 
children as compared, vi th fathers' contribution 
in case of urban children. 

- Contribution of parents' income Wav 
higher tovards intellectual development 
of the boys than that of girls. 

- Children belonging to small sized family 
appear to derive more advantage with regards 
to their intellectual development. 

- Girls from bigger families sean to be 
relatively more disadvantageous than boys with 
regards to their intellectual development. 

~ Parents' occupation was slightly more 
associated with intellectual development of the 
general students as conipared to SC^ST students 
in total sample 

- Relationship of Pparents* income with 
intellectual development wus higher in case of 
general students than that of their SC/ST 


coun te rParts 
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“ Bi-ger family size hampers the intellectual 
development of students of general category 
in relatively greater magnitude than SC/ST 
s tuden ta. 

Ill DIFFERENCE 

Creativity and Intellectual Development 

- In urban and total samples formal level 
students vere superior to transitional level 
students who were in turn superior to concrete 
level students when compared on various 
comj.Jonents of verbal* non-verbal and total 
creativity. 

- In urual area formal level students were found 
to be highest on verbal * non-verbal and total 
Originality than that of other two levels of 
intellectual development. 

- Fonual operational level girls were found 
to be better at higher level than boys with 
regard to verbal, fluency, verbal originality 
and verbal creativity and both urbait and total 


saJinple. 
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Eecommendations 

The research of Jean Piaget might lead many educators 
to believe that 15 to 16 years of age individual attains 
Formal Operatiom 1 Thinking or reasoning abilities. This is 
a misconception, as the findings of this study and many other 
researches on cognitive development indicate two broad trends, 

(i) The majority of the students function at concrete 
operational level on their understanding of science subject 
matter, (ii) Those who can function at the Formal level 
also tend to function at the concrete level. 

These results have direct bearings on the curriculum 
planners for adolescent pupils as well as on teachers and 
educators indecidiag the teaching strategies and type of 
environment needed for expression of creative strength. 

The selection of content or concepts for XI grade 
science students should be organised according to the 
developmental level of the Intellectual Development or mental 
growth of the children. In otherwords, a large number of 
concrete level concepts and few number of Formal Concepts 
should be choosen. The concepts in order of their 
complexities from concreteness to abstractness should be 
introduced in conformity with the logical operations 
developed in the children. 
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As Raven has aptly remarked that; 


A concept vill not be acquired if the 
logical organisation of the concept 
is more complex than the pupil’s logical 
operations. Once the pupil’s level of 
logical organisation has been assessed 
the teacher can provide him vith a 
conceptual structure that he can 
assimulate. The teacher c'an readesi^ 
the logical structure of an entire concept 
or parts of a concept for a student 
after the cognitive ability of the 
student has been determined. 

Besides, selecting a balanced curriculum 
based on concept- logical operation continum. The equally 
important need for rethinkiag is for the Free and congeneal 
environment in the schools. Freedom and Creativity go together. 
Any restriction can block the creative expression of 
children or even their intellectual abilities. A proper 
balance be kept between emotional and intellectual growth, 
if a child is found to be restricted in his creative 
expression and yet highly developed reasoning abilities, he 
must be given motivation to maintain the eqxiilibrium. If 
a child is found to be rich in novel ideai and creative 
thinking but otherwise seemingly below his intellectual 
achievements. 

It is ;3ust as important for the adolescent children 
to gain freedom in expression as it is for him to get more 
knowledge. In fact, the knowledge will remain unused, 
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frozen, unless the child develops the urge and the freedom 
to use it creatively. 

Suggested Research 

An effective programme of reseaxch must strive to 
help the young researcher to visualize the vast domain of 
untackled problems, which may have little or more similarity 
with the areas already explored by the past researchers. It 
is admitted that such a process would link the past and the 
present knowledge to establish the better futxjre. Therefore, 
the heed of further research in the field of education arises 
day by day. 

Having reviewed the result of the present study, 
the investigator realised that these can be a number of 
research studies which can he taken under this vital area 
of intellectual development, 

1, The study needs to be replicated on a sample. 

2, an investigation into the factors/oonditiona 
affecting the level of intellectual development, 

3, Piagetian Tasks and other tests prepared for the 
measurement of logical reasoning be used and the 
results may be compared. 

Similar studies may be repeated for IX^X class and 
college students. 


4 
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5*. Lmgitudinal studies for the development of 

adolescent thought may he undertaken. 

6. A study of Tests content analysis between Piagetian 
Tasks and Creativiey Test Tasks may be attempted 
using Factor analytical approach. 

7. Study of Intellectual development and Creativity 
may be repeated by controlling the effect of 
intelligenee or other aentAi abilities. 

8. Intellegence, cultural and Personality effects 
on the Adolescent Thought may be undertaken for 
future investigations. 
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»R£UTIONSHIP OF i:; rELLECTUAL DEVELOPMENT 
WITH CRiATIVin', AClilEVEMEl'fT and SOCIO¬ 
ECONOMIC SX'^TUS OF XI-GRaDB SClENGE 
STUDENTS 


INTRODUCTION j 

The researched, on the dev'elopment of 
intellect and Creative expression of children are 
gradually becoming an important areas of concern 
for educators and psychologist. Cognitive d^velopient 
vork is always associated with Jean Piaget, the Chi^- 
advocate of Geneva School of Thought, while the 
significant and recent upsurge of interest in 
cr-^ativity and creative thinking is priinnrily a 
result of Guilford's work. 

However, th 4 ii a ttention Jias often been divided. 
Piaget stressed the need for reasoning skills necessary 
to an adequate understanding of concepts. In contrast 
the i-ropenents of creativity have often stressed tha nd 
need for divergent thinking or even the irrational 
thinkiiig for attainment of new and novel ideas, 

Piaget by use of symbolic logic has initiated 
a long term programnie to chart the stages of child's 
progress toward adult model of tlio>..ght, Ihe order^ 




succession of those st.^jfc's is in r i.. tj'. s ta^'es 

are characterised by overall structures in terms of 
'Schemes' or 'Operations', \,hich ax^e integrative and 
non“interchangable. He has defined four stages of 
cognitive develo;inien t the sensori-mo tor, pro-operational 
Concrete operational and the formal operational stage, 

Piaget Says that children develop th&ir 
thinking thi'Ou,gh interaction -with their environments 
and pass throug}i varit.us stages before reaching 
maturity in their thinking and development. All 
children pass through stages of development 
invariably in the given order, but the age at which 
any stage will be reached depends upon factors within 
the .individual i.e. biological and ps) chulogi cal 
and upon factors in the social and physical ’ # 
environment• 

Piaget's theory of cognitive development has 
much relevance to the concept of creativity. 

The very principles that Piaget defines as basic 
to the process of intelligence are also related to 
the creative process. He described a process 
whereby creativity and intelligence nourish each 
other, and through their interaction, produce 
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intelligent activity at even moi*e advance levels, 

IN DEFENCE OF THESTUPYj 

Cm© the crippling obstacles in the path 
of developiBeiit is the fact that quantity is almost 
always bioi'q obvious, more visible, more conspicuous 
than quality, Ih® stress on evolving the students 
general capabilities as a fomiulator and solver of 
problem rather than his ability to serve as a 
depository of facts is especially important in 
the context of a develoi>ing country. 

However, little research efforts seem to 
have been made to study the influence of intellectual 
development on the development of creativity. It 
is, especially, a virgin field with regard to the 
study of adolescents' understanding of the science 
studies vis-a-vis their socio-economic background 
and the learning environments din which they are placed. 

The present investigator could find a few 
studies only like tha|i of stoker (l972), Reven 
and PolankiC1974} , Lehman at.al.(1980) indicating 
the possibility of relationship between level of 
cognitive development and creativity. At home 
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(India) most of the researches focussed on the 
studies of co^nito and non-cogiiito factors of 
creativity only a few studies have attoi.^pted. 
to investigate the relationship between hypotheses 
testing ability in problem solving and creativity 
(Mishra 1973, Vaidya 19755 Greval 1978; Jain l98i) 
by using Piagetian tasks. Need for an indeptli £>«udy 
of possible relationships of intellectual development 
of the adolescent science students with their 
creative performance taking into account the 
academic achievement and some important environmental 
factors both at home and in school ±B self-evident. 

The present piece of research attempts to fill in this 
gap. 

Purpose of the Study 

The study of Xlgrade science students was tnken 
up with the following oi.jectives>: 

1. To classify the rural urban students on the 

basis of various levels of iiitellectual devolopiu 
development. 

To identify boys and girls at different levels 
of intellectual development. 


2 . 
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3» lb identify the science students of XI 

grade accoring to their lev;,'ls of infiellectual 
development and categoriese them into (i) concrete 
operational (ii) transitional operational and 
liii) formal operational thinlcers. 

4. To classify the scheduled ca:-te nd non- 
scheduled caste students on the basis of 
Various levels of intellectual development. 

5 . To find out the relati nships between 
Various levels of intellectual development 
with verbal, non-verbal aiic creativity scores. 

7, TO find out relationships between parents' 
education and intellectual development of 
s tudents • 

8. Tb find out the relationship between parents' 
©ccupations and intellectual develo^raent of 
students. 

10 Tb study the Impact of family size on 

intellectual development of students. 

11, To compare the sex difference on creativity 
scores at different levels of Intellectual 


developmen t 
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12 . To coiuporo the rural anclurban students 
at Various levels of intellectual 
development on the basis of creativity scores. 

1>. To compare the government and government aided 
students at various levels of intellectual 
development on the basis of creativity scores. 

l4. To establish relationship between the levels 
of intellectual development, v±z (i) concrete 
operationalf (ii) transitional operational 
and (iii) formal operational, and achievement 
in (a) science subjects (b) mathematics and 
(c) aggregate scores of all school subjects. 

Vj* To compare hoys*girls, government-added, r\a?al-'urlaan 
and general-.SC/ST groups on the basis of their 
achievement in (i) Mathematic, (ii) Science and 
(iii) Aggregate achievement. 

16, To compare general and SC/ST students with regard to 
(i)Education of father and mother (ii) Occupation of 
father and mother (iii) Parents’ income and 
(iv) Size of the family. 




n 
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ASSUMPTIONS 

The pireBent piece of research rests on the 
folloving assumptions which helped in formulating and 
executing theplan of the study. 

1, The students of Government and Government 
aided institutions come from almost similar 
backnrounds and also these schools are 
comparable so far as the learning 
environment and facilities are concerned. 

2, The statements of students regarding parents 
imcome ontthe Gener .i Information Questionarie 
have been considered to be the realistic 
measure of parents* income/education although 
not fully authenticated. 

3 , In the present investigation only three 

components of creativity viz. Fluencyf 
flexibility and Originality have been taken 
into account. Elaboration ,has, however, not 
been considreed appropriate in the present 


context. 
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• Rural/urban and government/aided school 

nomenclature h .£ been adopted from the 
list of schools provided by the Delhi 
Admin is tra tioa . 

5* Sctieduled caste haVf been treated on the 

basis of students* disclosure* 

6. Group assessment of logical thinking by 

Michael J, P&dilla et.al. has been 
used to measure the intellectual development 
in both English and Hindi. In Hindi version 
the institutions and names of persons objects 
vere changed. The usability of the test vas, 
hovever, ascertained by way of experts’ 
judgement. 

8. Creativity has been measured with the 
Hindi version of Torrence Test of Creative 
ThinV:ing (tTCT), which is already in use 
in India. 

9, Class X public examination marks have been 
considered as a rot;asui*e of scholastic 


achievement of students 
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10. Aasuiuption nderlj ing statistical 

iecliniques used vould naturally constitute 

the basis for draving conclusions for the present 

study, 

METHODOLOGY 

The focus of the study has been on studying 
the relationship of intellectual development vith 
creativity, achievement and socio-economic status df 
grade XI science students. The study vav conducted 
through nortnative testing survey method followixjg the 
cross-sectional approach, as such the nature of the 
study has been correlational type. Besides studying 
the relationships between intellectual development aiid 
various dimensions of creativity, an attempt was also 
made to study the effect of type of schools, sex, 
parents, education, parents' occupations, parent's 
income, size of the family and environmental influence 
on intellectual development. Comp;..risions among 
scheduled caste/ scheduled tribes and general category 
students were also attempted vis-a~vis their intellectual 
development. Creativity and achievement of the student 
were also studied with regard to sex, environusent 
and type of schools at various levels of their 
intellectual developmant. 
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SAMaLNG 

THE Bample of the present study consisted of 
(656 boys and 370 girls) students oil ©ring science 
subjects at grade XI, dravn from tla© senior eeccndary 
schools f Ox Union Territory, Delhi. All subjects 
belonged to age groujj (15-17) years. Stratified 
cluster Sampling teclmique (Festinger and Katz,l970) 
Was employed. .. 

DELIKI NATIONS OF iHE STUUT 

The present study Tfas delimited with regard 
to its area, metho^, sampling, tools and satistical 
techniques. These ire presented below: 

^ The study has focused on the relationship 

of intelb ctual development and creativity 
achievement i.nd socio-economic status haS been 
conducted through normative testing survey method. 

The intelle tual development has been undertaken 
at three s'aqes namely (i) Concrete operational 
(ii ) Traraitional operational and (iii) Formal 
operation il. 

2. Group assessment of logical thinking , Torrence Teat 

of creative thinking and general information 
questionarie were administered on boys and girls of 
government and aided schools of rural and urban area 




11 


hypothesis 

In accordance with the objectives of the 
study folloving hypotheses were formulated; 

1* Hajority of the science adolescent 
students are at formal operational 
level of intellectual development 

2. Percentage of both hexes different 
levels of intellectual development 
are equal in government and aided 
schools. 

3. Percentage of both ge*ieral and SC/ST 
cat.gories students are equal at differsnt 
levels of intellectual developjaent. 

4. There is no significant relationship 
between levels f intelle tual 
develo*^nien t and creativity 

5. Hiere is no significant relationship 
between intellectual deceloprcent and 
creativity in Urban and rural Sampl© 

6* There is no significant relationship 
between creativity nnd inteliecturil 
development of boys -nd girls 

7. There is no significant relationship 
between components of creativity and 
intellectual devel pment of boys and 
girls of urban and rural areas. 
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8* There is no si^^aif icun t reltionship 
between intell ocual dev<>lopment of 
students of covemirient an-^I aided schools 

9. There is no significant relationship 
between cr^-ativity and intellectual 
developi;ient of students of groveniment 
and aided schools in Urban rural 

areas, 

10 There is no signific..nt relationship 
between cre.itivity and intellectual 
dovelo^jraent of boys and girls studying 
in govemcient and aided schools in 
urban aiid rural areas. 

11. There is no significant relationship 
between creativity and intellectual 
development of genera! cind SC/ST stud'-nta 

12. lliere is no sigiiifi cnn t rol ?, tior.sl ii' 
'■■etvooi cr©ai-ivi.t> and levels of 
intellectual development of students 
of urban and rural areas . 

13 . 'Ihere is no significant relationship 
between cr ativity and iiitelldctual 
davel opmexi t of boys and f iris . 

14. There is no significant relatinship 
between creativity and levels of 
intellectual develo ment of students 
of govei’niuent and aided schools. 




Ill,, re is no significant relationship 
between creativity end intellectual 
development of gener 1 and SC/ST students. 

There is no significant relationship 
betveen achievement in n;a theiua «■ ics 
science ciud re gate achievement 

There is no significant relationship 
betveen achi-. venxent in luathematics 
science and audregato achievement and 
intellectual development of students. 

There is no significant relationship 
betveen achievement (in science, 
raathwatics and aggregate) and 
intellectual development of boys and 
girls in government and aided schools 
or urban and rural areas. 

There is no si^nificaxit relationship 
betveen achievement(in raathematics, 
science and aggregate) and intellectual 
development of general and SC/ST 
students * 

There is no significant Relationship 
botveen achievement in kathematics 
and levels of 1 j:i tellectual development 
of science students. 




There is no significant relationship 
between achievement in mathoBiatics 
and Intellectual d 0 v**lOj>®eiit of stucien ® 
in government and aided sch ols of wrb P 
and rural areas. 

Tliere is no significant relationship 
between achievement in science and 
intellectual development of boys and 
girls. 

There is no signific .nt relationship 
between achieVv^raent in science and levels 
of intellectual development of students 
of government and aided schools . 

Tliere is no significant relationship 
between levels of ixitellectual developaant 
of the students «ith tiisi-^ aggregate 
achievemeiit scores. 

There is no significant relationship 
between aggregat- e^chievement and levels 
of intellectual development of students 
of government and aided schools. 

There is no significant relationship 
between intellectual development of 
students and education of ps^runts. 

There is no significant relationship 
between intellectual development of 
the students and occupation of parents. 




Hiere is no si^ixTicant relationship 
between intellectual development of 
students and their parents* income. 

There is no si^^iificant relationship 
bet-ween intellectual development of 
students aiid the sizi of faiuily , 

Tiler© is no significant relationship 
between intellectual development of 
general and SC/ST students and their 
Socio-economic back ground. 

There is no significant difference 
of creativity amon^ the students at 
concrete, transitional and forttial 
level of intellectual development , 

There is no significant difference of 
creativity among boys and j|xrls of 
rural urban aJ^id total sample, 

Therv is no significant fl difference 
of crv^ativity among the students of 
government and aided schools. 

There is no significant difference 
of creativity among general and 
SC/ST students. 

There is no sign illcance differences 
aruong boys and girls, stud ants of 
government and aided, students of 
general and SC/ST category, and urban 
and rural sample for their achievement 
in mathematics, science and aggregate 
achievement. 
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FINDINGS; 

Level Of Intellectual Developraent 

“Formal operational level was net attained 
Ly majority of the adolescent sceince students. 

” Majority of the students are at transitional 
level of intellectual development. 

- In urban group percentage of students at 
formal operational level was higher than 
their counterparts in rural areas. 

- Percentages of concrete operational 
thinker students was higher in rui'al 
areas than that of urban areas. 

- At transitional o,.erationa3 level of 
intellectual development percentage of 
girls was slightly higher against boys 
inurban and total sample. 

- Boys of aided schools were found in advahi^ageons 
position to attain formal operational level 
against boys studying in government schools 

in urban and rural settings. 

- Students of aided schools were found more 
at foimial operational level against boys 
studying in government schools in urban and 

X’VJX’0.1 S © b s • 




17 


Percentages of boys reachocl at concrete 
operational level of intoHeetna 1 dovelopnient 
Was higher in case of ai Jed schools against 
government schools in both urban and rural areas. 

- Percentages of boys at transitional operationla 1 
level Was highoi’ ingovernnient schools than that 

of aided schools. While reverse was true for 
girls in urban ureas. 

- Percentage of genpral students at formal 
operation level Was higher against bC/ST 
students in urbaoi rural and total sample. 

II RJiUTIONi'HIP 

Intellectual Development with Creativity 

- Creativity components namely, fluency, 
flexibility and originality wore found to show 
higher relationship at formal level of 
intellectual development a- compared to 

other two levels of students. 

- Intellectual development of uroan students 
was relatively more positively associated with 
Various component of non-verbal, verb;il and 
total creativity as agaiiist their rural 


counterparts 
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~ Xiitellectual development signiric,intly 
related with creativity amongst buys and girls* 

- Verbal creativity of subjects (boys and girls) 
was more closely associated vi th intellectual 

dcvelopuitait thcOi non-verbal creativity 
irrespective of their being in rural or 
urban jicliools. 

- Intellectual development of students studying 
in aided schools vas found to hjivo relatively 
more positive associated with various components 
of non-verbal* verbal and total ci'cativity than 
tlieii’ government school counterparts, 

- Boys and girls of urban area belonging to 
government, and aided schools v.ero at advaiitage 

with regards to both creativity and 
intellectual development than thoir rural 
counterparts. 

- G-ensral category s cudents excelled than SC/ST 
counterparts both on non-verbal at^d verbal 
creativity vis—a“vis their intel loctxial 
development in rural as well a® urban schools. 

- Levels of intellectual developmont and 
components of creativity were progressing 
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“ Boys at concrete and formal level of 
intellectual developiaent vere found to be 
more creative than girls. 

- Levels of intellectual de v elopuiou t of Uotli 
sexes wei’e found related with non-verbal 
verbal and total creativity. 

Intellectual heveiopiiicjn t with Achievement in 
Matiuiiatics, dcienco and Aggregate Achiovoiiient. 

- Degree of abs tractioess at higli school 
science increases with the study of mathecirt tics 
to science. 

- Boys were found gainer with regard to 
achievement in science ,\nd aegrog te as 
compared with their girls counterpartn at 

V 

the Same level of intellectual development . 
-The girls were at advantageous position than 
boys in mathematics achievement vis-a~vis 
intellectual development. 

“ Achievement of students were rolated with 
their intellectual development in . - th 
type of schools in urban and rural ar^as. 

- GGnaral category candidates apposir to be 




dvantayeous positioiis against i>C/6T 

advantageous positions as against aC/ST 
candidates with regard to achiovament vis-a- 
vis intolloctual developniont. 

- Envirouniont of aided schools was found 
iiiore favourable for students at concrete 

and formal -oporutional levels of intellectual 
development for their achievement in mathematics 
than that of government school students, 

- In aided schools of urban urea and total 
Sample concrete and formal operational levels 
of intellectual development was higher related 
with achievement in science than their 
government schools counterparts. 

Intellectual Development of the Students and 
Socio-Economic Status of Parents 

- Contribution of mothers' education was 
higher than that of fathers' education 
towards intellectual development of children 
and ihat it had relatively more Influence 
on the children of the same sex as the parents. 
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- Hit^hor occupation of parents leads to tiie 
likelyhood of attainiiag f'ornJal Oi-orati ii 
iQVel bi the cliildi'un and vico-voi'Sa» 

- liiglier occupations of niothrs' conti'ibuto 

more in intellectual developuieut of tiie 
children coiUiiarod with fathers’ contribution 

in case of' urban children. 

~ Contribution of parents* income waw 
higher towards intolloctual developruent 
of the boys than thait of fe-ii'ls. 

- Children bolong-ing to small sized fatally 
appear to derive more advantage with regards 
to their intellectual dovelopmunt. 

- Girls from bigger families soerri to be 
relatively more disadvantageous than boys with 
regards to their intellectual development. 

" Parents' occupation was sligiitly more 
associated with intellectual development of the 
general students as compared to SC/^ST students 
in total sample 

- Relationship of Pparents* income with 
intellectual development wus iiigher in case of 
general students than that of their SC/ST 


CO un te rPar ts 
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~ Bigger family size hampers the intellectual 
development of students of general category 
in relatively greater magnitude than SC/ST 
s tu dents. 


Ill DIFFERENCE 

Creativity aJid Intellectual Development 

- In urban and total samples formal level 
students wore superior to transitional level 
students who were inturn superior to concrete 
level students when compared on various 
components of verbalf non-verbal and total 
creativity, 

- In urual area formal level students were found 
to be !’ighest on verbal * non-verbal and total 
originality than that of other two levels of 
intellectual development. 

- Foniial operational level girls were found 
to be better at higher level than boys with 
regard to verbal, fluency, verbal originraity 
and verbal creativity and both urbatt and total 


Sample • 




“ Formal operational level appeared to 
distinguish between students of goV' rhnient and 
aided schools in various components of Vei'bal 
and non-verbal and total creativity where 
•urban* aided school students maintained 
their superiority all through, 

- Boys , students of aided schools, general 
students and urban sample were significantly 
better than thatof their, girls students of 
government schools, SC/ST students and rural 
counterparts, with regard to achievemeiit in 
mathematics, science and aggregate achievement, 
however, difference between boys and girls in 
achievement in science was not significant. 


Suggesstions for Further Research 

It is felt that the subject under study needs 
further researohers. Sooia of ths factor like intelligence 
and personality, which h .vo not been included in this 
invitation, may be take up for further etudy the 
present study provides dimension, for further research 


needed in 


the following areasj 
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1* The study needs to bo rovlicated on a large Sample 

■to confirm the findixigs of the iiroscnt study* 

investigation into Factors/conditions afi'ecting 
the levels of intellectual development, 

3* flagstian Tasks a^id othor Tests for assessing the 

logical Operations be used and the results may 
be compared vith the present study, 

A study of Tests content Analysis between 
Plagetian Tasks and Creativity Tost Tasks may 
be attempted, using Factor analytical approach. 

5* Study of Intellectual development and Creativity 

may be repeated by controlifcng the effect of 
in tel.l igence. 

6. Intelligence, culture and Personality effects 

on the Adolescent Thought may be undertaken for 


future investigation 
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Item 1 


Piece of Clay 


Toir has two balls of clay. They are the size and Phaoe. 
he places them on the balcjnce, they voigh the samo. 


balance pan —— 


Clay 1 Clay 2 







pC-i 

.7- 

__ 


/balance 


pan 



BalancQ 


The balls of clay ar ■ roraovad from the balance pane. 


Clay 2 is flattened like a pancako, 





Clay 1 Clay Z 


VHTGH OF THESE STA.TEMEHS IS TKJE ? 

a. The pancake-shaped clay veighe laero. 

b. Tho two piecos weigh the pamo. ' 
c . The ball weighs moro. 

REASON 

1. You did not add or take away any clay. 

2. When clay 2 was flattened like a pancake, it had a 
greater area. 

5. When something is flattened, it loses veight. 

4. Because of its density, tho round ball had nore clay in it. 



Item E 



light metal weight heavy mot-J. weight 
She lowers the light weight into 1. The water lew el in the 
jar rises and looks loke this s 



Jar 1 Jar 2 heavy metal weight 

IF THE HEiVy IffilGHT IS LOhERSD INTO JiR 2, VHAT VILL HA 

a. The water will rise to a high-r level than in jar 1. 

b. The water will rise to a lower level than in jar 1. 

c. The water will rise to the samo liWQl as in jar 1, 

REASOH 

1. The weights are the soma si^so so they will take un 
equal amounts of space, 

2, The heavier the metal weight, the higher the water 
will rise, 

3, The heavy metal weight has more pressure, therefore, 
the water will rise lower. 

4. The hop-vior the mot-ol weight, the lower the water 
will rise. 




Item 5 

Class Size 

The dravnng shows two glasses, a small one and a large one. 
It also shows two jars, a small one an! a large one. 




small jar 


It takes 15 small glasses of water or 9 large glasses of water 
to fill the laige jar, It takes iQ smll glasses of water to fill the 
small jar. 

HCV MiNY LkfGE GIASSES OE miER DOES IT TAKE TO FILL TIB S/^MS SMALL J4R? 

a. 4 

b. 5 

v^'e 

d. other 

REASON 

1. It takes five loss siaall glagsos of vjater to fill the small jar. 
So it will take five loss largo glasses of water to fU.l the 
same jar. 

^ Z ' The ratio of small to large glasses will al^yc, 5 to ?, 

5. The small glass of half size of the large glass, $0 it will 
take about half the number of small glasses of water tr> fill 
up the same small jar, 

4, There is no way of predicting. 



Stals—iL 


a&u upS 8 sc~le liKe the one below. 



I ! 



v-then he hpngs ? lO-unit weight pt point D, the bcfIc looks 
like this J 



WHERS ''JOULl! HE A 5-UriT -tEIGI-IT TQ i,:AKE THE ,SC7:uLS BAL^.Iv'CS 

AG Air ? 


p. 

pt m^nt J 

b. 

between K end b 


Pt point L 


between L .-nd M 

e. 

?t Fbint M 


REASON 

It is tiplf the weight so it should be put ?t twice the 
distprscG. 

2. The E?me dist-nce rfe lO'^unit v7-eight,but in the opoosite 
direction. 

3. Hpng the 5-unit weight further out, to m?ko up its being 
smaller. 

4. All the wpy rt the end gives more power to m-'=ke the sc ole 
brlpnce. 

5. The lighter the weight, the further out it should be hung. 




Bril T 


Ec'c’ie hrs ^ curvec'. rrmP. 
c^llcrl the trrret brll. 


'.t the bott'^m rf the r.-'tup there is rru 


turret hrll 



There ^re twn other hrlls, hervp mr' e lirht ono, He c'n r ill 
one h?ll the r^mp rnr' hit the terpot bf'll. This causes the trrret 

hrll tr mrve up the "^ther si^e '-f the r'mp. II: cm roll the hrlls 
frm tvn c'ifferc.nt prints;. ~ I’^w p^int rnh r hiph point. 


'.t 

^ horiv leil 


hirh print 

. J.r”j print terpet hpll 


. 


r'V' ■ 


p cun.’'Ci'. rrm;: 


I 

p lirht brll 

Er’r'io rGlePSGc' the lirht b-ll from the low point. It rollod i'’'ovjn 
the rpmp. It hit pne'' oushc-cl the tjrrpct brll up the other sifo of the 
rrmp. 

tight hpll trrget hrll 

lirht bpll ,— 


/ 






.-■'torget ];rll 








He wpnts to finf out if the o-int r brll is relcrsec! from mrbos 
r f^fference in how frr the trrrat goes. TO TEST THIS ■JIjICH BhLL 
WOUm HE RELEASE FRai THE HiCIl ROIihT ? 


. the hopvy brll 
^b. the light bpll 

REASON 

1. He strrtGd with the light brll he should finish v/ith it. 

2. He used the light brll the first time. The next time he should 
use the hepvy bpll. 

3. The hePvy bpll would hps raoreforce to hit the trrrot brll 
farther. 

4. The light bpll would hpve to be relopsed from the high point 
in order to mpbe p frir comprriigon. 

5. The some bpll must be used rs the weirbt. of the brll does not 
count. 




l^- guJ rum_kiasili 


Three strings pro hung fron p hpr. String 1 pnd 3 rre of 
equpl length. String 2 is longer. Charlie stteches p S-unit 
weight .-t ths end of string 2 rnd rt the end of 3. 10-unit 
weight is pttrehed et the one! nf string 1 . EpcI; string v/ith r 
weight c.-n he svmng. 






to-unit v;oicht _L. 


5-unit v7Girht 


5runit vrcirht 


Chr-rliG wpnts to find out if the length of the string hrs rn 
effect on the amount of time it trhes the string to swine bpclc pne 
forth. 


WHICH 

STRING AMD 

:-JSIGKr VJOUID 

EE USE FOR HIS EXPERIHENT ? 

• 

string 

1 pnd 2 


b. 

string 

2 pnd 3 


c. 

string 

2 pnd 3 


d. 

string 

1 / 2 j p nd 

3 

e,.- 

REASON 

string 

2 ohly 


1. 

The lencth of the strings should be the some. The weights 
should be different. 

2. 

Different 

lengths vjith 

different weights should be tested. 


3. All strings pnd their -weights should be tested, rc-inst pliy 
others. 

4. Only the iongest string should be-tested. The ejcperiment is 
concerned with length not weight. 

5. Everything needs to be the spme except the lencth so you 
cpn toll if length moke s p difference,' 



Item 8 


Squares and 


In a cloth sack, there are 



3 spotted wooden squares 



4 black wooden snuaree 



5 white wooden squares 


A 4^ A 
w A \- 


/a 



/\ A A 

V V \/ 


4 spotted wooden diamonds 
2 black vjooden diamonds 


3 white wooden diamonds 


All of the square pieces are the same size and shape. The 
diamond pieces are also the same size and shape. Reach in and take 
the first piece you touch. ¥HaT Al-A I’HR CliANCBS OF PULLING OUI A 
SPOTTED DiAMOira OR A WHITE niAMOKL ? 

a. 1 out of 3 

b. 1 out of 9 

c. 1 out of 21 

d. 9 out of 21 

e. other 

REASON 

1. Seven of the twenty-one pieces are spotted or white 
diamonds, 

2. 4/7 of the Spotted and 3/8 of the white are diamonds, 

3. Nine of the twenth-one pieces are diamonds, 

4. One diamond piece needs to be selected froBi a t tal of 

twenty-one pieces in the cloth Back, 

5 . There are 9 diamond pieces in the cloth Back One 
piece must be chosen from these. 







Item 7 


So^pres and Diamonds - 1 


In a cloth sack, there are 




A A /X 
V A \/ 




0 


/\ / 


\/ 


i 

I 


3 spotted wooden squares 

4 black wooden squares 

5 white wooden squares 

4 spotted, wooden diamonds 

2 black wooden diamonds 

3 white wooden diamonds 


All of the Square pieces are the same size and shape. The 
diamond pieces are also the same sizt and shape. One piece is pulled 
out of the sack. ¥HAT ARB THE CHAhCBS THAT IT IE A SPOTTED PIBOB ? 

a. 1 out of 3 

b. 1 out of 4 

^c. 1 out of 7 

d, 1 out of 21 

e. other 


HEASON 

1. There are twenty-one pieces in the cloth sack. One 
Spotted piece must he chosen from these. 

2. One Spotted piece needs to he selected from a total of 
seven spotted pieces. 

3. Seven of the twenty-one pieces are spotted pieces, 

4. There three sets in the doth Sack. One of them 
IS Spotted. 

5. 1/4 of the square pieces and 4/9.of the diamond pieces 






Item lO 


Big Fish 


Samg of the fish below are big and seme ape small. Also 
seme of the fish have wide stripes on their sides. Others have narrow 
stripes. IS mR^ A KRLATlt'WSrilf TH^ SlZ’l OF THF FISH Aiffi IHF 

KlIB OF STRljp3;s IT HAS (THAT 13, IS OHF SIZF OF FISH MORF LB FLY TO iHi.V 
A CFRTAIN TIFF OF STRIPFS VICF VFR3A)? 

a. Yes 

b. No 

RFr.SOi-I 


1. Big and small fish can have either wide or narrow stripes. 

2. 3/7 of the big fish and 9/21 of the small fish have wide stripes 

3. 7 fish are big and 21 are small. 

4. Not all big fish have vide stripes and not all small fish have 
narrow stripes. 


5. 12/28 of fish have wid e 

stripes, 




4 '>^ 




stripes 





It(3m S 

The Mice 


A farmer observed the mice that live in his field. He found 
that the ^mice were either fat or thin. Also, the mice had either 
black tails or whits tails. 

This made him wonder if ther'.-; might be a relation between 
the size of a mouse and the color of its tail. So he decidec'i to 
capture all of the mice in one part of his field and observe them. 

The mice that he captured are shown below. 

BO YOU THlhK THiitvE IS A EBlATIOIf BSTWHEIi THE SIZ£ OP THe 
MICH and tee COIOR OF THEIR TAILS (THAT IS, IS ORE SIZE OF M0lu;£ 

MORi!, LIKELY TO HAVE A GiffiTAiR COLOR TAIL /dffj VICE VERSA)? 

a. Yes 

b. No 

reason 

1 . 8/11 of the fat mice have black tails and 5/4 of tne 
thin mice have white tails. 

2. Pat and thin mice can have either a black or a white tail. 

3. Not all far mice have black tails. Not all thin mice" 
have white tails. 

4. 18 mice hQ.ve black tails and 12 have white tails. 

5. 22 mice are fat and S mice oje thin. 




Item 11 


The Prince 


After aepper, some students 'lecide to go dancing. There 
are three boysi Ashok (a), Birendra (S'), and Cand (c), and tV'ee 
girls; Lile (l), Meena (M), and Neena (M). 





Ashok Birendra Chand 

(a) (b) (c) 





Lil.a Meena Neena 
(M) (N) 


One possible pair ot dance partsers is A«Lj which means 
Ashok and Leela* 

LIST -ALL OTHBR FOS.SIBLE CDUPLES OF DANGERS. BOYS DO NOT 
DANCE ETH BOYS, AND GIRLS DO TOT nDNCE mTH GIRLS. 





Item 12:: 


’ The Shop pi ng Centar 


In a new shopping center, 4 storasare going to be placed on 
the ground floor. A BAHBER SffiP (B), a DAIRY (D), a GiRMHKT'; 

STORE (G), and a COFFEE SHOP (c) want to locate there. 


barber (b) 


DAIRY (D') 






_ 

/ 

> 

\ 




! ■ ^ 

! I 

' M 

/ 



0 possible way that the stores could be arranged in the 

4 locations is ©GG. 'Mch n,oans the 3H3P first, the DttSY 
next, then the GTOGNTS STOTe and the !XFFHE 3®? l,st. 

LISTtlL THE OTHER ffiSSIlE '"^3 xHff THE STORES Ct! BE 

lined up in The fo’ljr locations. 




Oyi^OOlOij 

OuUOOidOl) 

UuUOOiUU 

ijDgOuaOo 

OuUUQBUO 


OiJtiOObiHi 


l*-'F^B7i nTHfCT SYRlUJTaA, 

'''TTP ,U)lf MRGLEVtLal 

tXff TTP.KLsau, IB = b0jI«J=2 

XXTTP pkOC IMS I .HL=80- IH58UO,l'JLMs3()u,iVslnrAP.f Us2<4UO,0=l'lAMt,l.eNL 
XXM&EN ,EXFr. PGM=inBGfc'l\lt:i< 

XX3TFPL1H Un 1 )SNb 81HPUT»BI8P = SHR 
XX8YS1N, lln (iDWMV 
XXSYSRHlNT DP RYSUIIT-A 

XXSYSUti IJIY UNJT!!llU,VOE = SD:N=i,lV,|;Ii)PB{ULlj»PAbSJ ,bSNa4.l)( 

IFFhS^J SiifiSTfTUTTDN JCt. - Ut4 lT=240(i, VOL=Stlt = l NT AP, UISP* (UUD ,PAS3), Li3IJ=N AHE 

Xx I AHFI =(|i.N.lil l,()C[3=tLHECL = (iI<L,BLK3l2E=llJb,HhCf'M5Fb4 Oy'" 

IPPhSTI HIihSTTTUTIDN JCL - 1. ABELsC2, NL)*OtU= (LHtCl =80, BLK3128=60fR^CF BJ 

XXSYSIIJ? no SYS[1 IJTbA,UUTLIH=I!.ULM, 08000700 

IPFOSTT SIlRSTlTUTIflN JCL « SYS(JUT = A, QLlTLlH=iuO , 

XX . OrOsit PF(;LiiHL.8LI\SlzEBiil<L,ktCFM = FbJ OOOOUOUu 

IFF<.53J_,siir§T|TUTI 0N JCL - DCB = £LRECL=80,BLhSi2t = B(j, RtCf M=FB} 

IPn()nfck«O4Utill()0'JUOft30B0)14ObOJliOilbO'jUO(JOnillll0O0U080773O6 

OOO?iin7!M?t;(U)0‘ilOO70?100iiij7'0i020(.020201030211000809111 UUUUUll 0757 J302 
OOOTI (Ij 777ham)()ris 131 (101 OmOPijI 050301 070oul07uio9o 306091 U 1 1 1 100 0 1 1 07880324 
000011 n7A7nmoiinu!)707(! I loOOu9080«Ulu5obOl07U01U03oQ091 11 1 1 10001 1107781375 
U 1 6660311110 091 1U911)0908 a? 070 pO?1 1 OuUB I 30o 110607 091 1 1 1 I 11 00 0 1 100375389 
000611 ltA6Sn?n iiOhl'iubuil 1)09 01)100502050*1021105121)4 0 8091 1 1 1 1 1 1000 1 168179350 
““O^}'Il6«m 1900051 3l2i2u9U70<iu5o30l 03030109uoliU6u7u91 111 1 110001 107079359 
OiiO8llli(,AS63nO0()5?4!i2j,8lOD7 0u 150701151202121013050509111 1 1 10 101 0107572338 
6“!!'*l) !.l6A713nnn07?4l3lU09U8Uol507031U0703120bU030709U 111 U 1001006075339 
““iO UU7ii7t2?()()06li07 03091)81)71 10501 lU070108001 u030509Un 1 110001 10 6467209 
“'HU1S1659119n(i06?01 4 1 71 0 08 li5l 00501)0807000804 10 0 407 091 1 in llOOOl 10 76ol 34 2 
0‘»l?lm655tlS()(l0 6?213li9090ttObllObOlll070il210l004060 9niHUOO()l 107268341 
"“nl’l’>*'''A4nnO(14?ll5lbl 009Uol4 06040907011 1081)90305081110 1 11000 1107068339 
•*“i“!.m756! Il 00061 1 1 3091 0100608030 t0605020e0l0O030o0BUl 1 1 100001 106864310 
“'*1^P-11756IPlKiOOAl809060907051OO40209O6U2O901 10030507U 1 1 1 0100 01006 159 3 02 
60161} 11 6h6630in)()6l 1080510 0o0 405030u0a0602070J05020607 11111100001006959301 
BoplU '.64511 9001)4 i5U09U90705090401 070o0 1066307030507 1 1 1 1 0 10000 1 10 75763 30 
1116655300004 t'3l0081()08l)3U6u5040b06010701080204V6U no I0000100o8422h9 
00(9l I t t 665()3iifl0 04?2lil2l 60703U7y2031206011 10666020 4061 1110006 001105847286 
ill 1647125 06051007^3086 7 031)90502090503090566 0 264 061 16 lOlOl 0 01 005143235 
""21 11 1 1 76711600(14121 1 1 60966631 106021 10701 130367 0304061 1 1 10100001604857257 
111271 7 I 2(10607 161 3y31U0 7 n4060oQ2070400020206026306n 111 000001004561 3 10 
0«2SI 1 116676351)40621141 0100 7y41oO70313106311671503ouOo 1011011000100576 9285 
""24J1 nt;(i7i ^SO 1)041 3unit) 16 046662060806010901076 365061 1 n0l00001006 4b7 292 
*■"251111449) l,H(IOOn1 712u606uu0 3 I6v56212666 10 703650263051 1160100661665746 283 
Ul>?6! *116661 1.8116 II6?3Uu86907 620905660865661 303u20 161051 1 1 10u0600l60584b25u 
""271111617 Hnnun513nu567u603u7046t 096801061)502600605 1 1 1 10600001 6065452 7 3 

''"^''^'*^"‘^C"8""007650502()3U5n 1 10606661 60 /0653 12 

""29111171 71 g7i|6i)7i4no5u565ol05036665U40168o3l)7036405l noi00OO0lUO575a2/4 
”*’"""“05 1110 80 31305611 1080) 11621)8621)4051111060000166 5 143235 
U"S_1 **.'*8151 141)6051 309601 66902686461 640303036 103616104 1 1 1 1 0606660603745241/ 

"Mil Ij4.151 041)6(182421 1316660114080 1120902161)5126264041 160 161)0001604634 192 
■ *33 111 hlSie(inU6.4im 46869050 1 05030 16 76562096 J050 162041 1 1OO60UOO 160545 3260 
""34.1 * 11855615(16(151311 on Ull9i) 1 160 40168660006630502 64041 no 06000 0 1 603? 452 02 

l'^O0"OUlu05H4d2 4 0 

11) 17 X8626*'866 I 2 16681 6 0902120566 100801 10031)5026204 1 1 100600001 004849225 

ip" 

U««?l 1 f 1 liilp^an i I rni U)i7niu/iR./i * /. *7..w. /I . .. » * v 4 * f 7 j f c. 

iut)uno/aoii7^j 


ll«44l 1!t8l51?6flQ(lSl)5u5o307UD0207650407o7vi20b06()602020bln noOjQi I 10417 1 09 

"85 in 584 51 I?l)005090708 106963690b6iu/0b000uu6n0507 08nn 1 10000 1 1 0947 2366 

‘ "‘)"l!U 7 !. 8 ' 3 ll 6 Ull 7 l 3 I 065 l 608 ll 3 U 90 b 6607 U 500090 b 6562 o 308 in nOOOOn ltl 7 « 7 mu’' 

"A?! ! t ll>lh)25()6ilh33ll(j5li)()B640b(j4030705yn205o9626 367ln niOOOO 0069'- 9t^l 
0.)48l,,l(,M,119(l0114Ul2o30?0602o7030610050008656b620307 6 666 M!7,/ru 

"O49|nir45l]R(l6U4l3U6 309670267oi6H)704O10964i 607620711 1 1 On unuM ! 


-1(136 1 0 7(.I2|1 5 6 I 111671 1 1 I 11 Diilli, / „ i 






.. .. r w-^tzvrv^vv xw^awoK/ro QZ>Uc:v^v rT'i 4 Vt U cy y 0 1 

Uoa91t iTt^SITAO uua t31iu30907oa07U301070‘401 090900070^0711110010001107065^12 

0**50 J).j.,to55U ?OOiihO6tl5O0 1008Q2090S0205030 107t'2o5Ul 01071 1111100001006869 303 
0051lLli.7(75?nfl0«5Ibiu1106060 31U06030906000706060305071 1 1 1 10 0 0 001 005957283 
01*521.1 Il667l?o0 0nsi5110406 0<iu2100a0l 0900000806060203061 01000 1 1001106661311 
01*53111 [76562500051 10765/1.9,07 03120501 08070 1 1 lo 6i)6 01 o2061 ll 10 0 0 0 0 0 1 1 0 b5s22 7 9 
uu5ai 11 Th:J«n36irtt051:2tT05flJOT03XODSQU090600 1 00606020206 11 TO 1 00 0001 10 55492(5 
0**551 J.liu* 51 1 %6tl07 0605ua|lo09020 7 0 30» 09O7 0 2O9 o5u 502U3061 1 1 1000000 1 1 057 60 28 j 

005611111151 V6(H)nh060b050b04010603o30503000604o6020206U lOQO 1 100 10059482 J6 
005711 1 1656 1250 006 0907 0109 07041 006001 107020ao5o70202061 1 UO 0 0 0001 10 6455299 
00581 1.1 i_666n ft 0 004 1209021110702080500090502070606010 1061 1 1 1 100 0001007169 315 
0*159 11116661 in0005UoUS<j4iJ6Qbu205Q300 0605U0u5u306U iy206lllu0llU001o06557291 

(Ifl6fltlI.!.a6562oOU0U08O8O4lbu8o306040O09 050l0 7O502U000061 UllOOOU0l0062SS27 9 

0*161 11 n666U')q250uneOb0207^020 101000502000503040 10 1051 1 101000001005856246 

U06211114651 1500050907020i7 0b0 112060505040 10 704(160 10 1051 lliOoOOOU100!:>04926S 

006311.1 157 6 1 150 004 0.9080 3 I'o 1 0 02120400 130101 0905n 7 02 0 2051 i00110000luii6439269 
006411.1 777665(10(106 171101 100903100601 1 0 0 1 0 1 030 1 (11 0 0 0 1 051 lOilUOOOOlOO 4141224 
01(6511 1 1 5 (5 156ilii g^(((lft0 (l 101 0020(1804(1 ii 1 00 80 0 Q8U5 (l80 2 0 4 US 1 ill000000 100 385U2l7 
0*16611114 151 15na^uao8u208 070207 040G080701 070304010 1051 1 U 0oO000 1 005339283 
06671 1 1 1 77512(1(10061211 02080 60 308040 0 09060 10 70 40 1 1101051 1 llOuOlOOUUO63682 7 0 
(1116811 lia 161 2000051311 0510100310050 005 0501 0905(1402 0 2051 1110 0 0 0 0 0 1 0 0 6355 2 3 6 
00691 in6651250o0605U5(l3a403ul09040oU70o0009U6080 202051 1 1 1000000100765731 1 
0*1701 1.i7o 7513(10(10511 0809 100902181000 140901 1005o/020205U110ilOOU01005l48a44 
uO7lil116i6l7ftnoO61(jU8U7 1o09U21UO9Oi)10050l09O41)7020205lllH00UO00OU4758273 
06 7211117651300 00510080 0090802050401 0 (| 030 10604u302020511 ICO 1 0 0 0 0 1 U0525026 8 
a'O731lJ 1776i2()OonbQ 707 o3090a02O906OO0o07u209o304010 1041 1 100o0o0ulo05l43235 
0074111 1665 12 (10 0(17040300 019 0602170804100601 1004040 1 0204 1 1 100000 001004137 205 
00751lll6»563ftn0(14 ^0a4(i3 llo(180310040 1 130o0007ulo 70202041 UOOOOOOO 1005355245 
(10 761 (1 1.65713400051611 05 lb 100313060 1O9O782O5O202OUOU031 I 100OO0OOO0 0 3944 19 7 
0<*77iu16“612 (1 0004110800 U7 06(120 70 50 Ilu0b0008ulu60101031l0000000ul0 0 3049217 
a0781.(,t 1 777h45flii(|309U7060\9tiai00905a31(lu702l3lOo8040el2l nil 111111108879398 
00 7911 1 2545630(1004 121005 1.009080906020907021 lOoo 703 0511 I 1 1 1 1 1 11 1 0 11 0‘708839 4 
1)0 8(11 1 1,17666350004 151 30908081010050208040 lo70o080 3041ul 11111 0101110 9590415 
0081 11 1.17654 3500072 31308 lb 09 1 U I 0 050 21 30902 Ilo9ll05u8lunlllllul0ll083d7i9o 
OnflPt I I!7766950003241703 too909070o0104030109o7o 70407091 U 1 11 1 000 1 10837134 1 
00831 I 11 667 1 an00042417To0907u9090702090500l2U7o60305091 lUlllW0ullOB19a379 
0084,1 11166715000042417 12 10091 U09050204U30 009050402030911 UloOOl 1 1 108 18137o 
11485'lll_7667hU000041)9080208060509040o090b0207U4o50203091 u UoOl 1 11007972363 
0**861 111675645 0 0040907 09 0907 09 I 0060409070 I08ooo5020 2091 1 1 1101 1001 106968322 
0<l87lll.l7666Ulou(lS15lO(j9oa0606l30703i410Ulllu9l004U6(J9llillily01l00856o320 
0080.11116361 350005 741 10 31009080 80 40109 07o1O604() 602020 81 I 111 1000 7700 5975348 
I* *)<18911,n 6 27ii2iiflu05 1211041UU8U7o9070()08060210UOu5u2u4o811110oOollll0706fi3l6 
<J 1*901 111635) 2(10004 I o12u709 08o708040 1 060201060 bo 3o5 090811 111100001103068 336 
009U It 1.4451 200007 1 ol5y71UU909l2050l 0606001 106090304081 1 1 1 0000 1 1 1 10 7570350 
00921 1 1.16 451130 005 151 1 11 08 06081 00 7030 80701 12ObO6O30Su8llU110oOU110/a62i42 
0‘*93il.t,.1.44?317 0 008l312o9o90B0608040l0806000/04ii 60 103081 I 1 1 100001 1 10/369329 
U09un It 4341 7300 0 51 al405080eU611 07020 bO 40 1 Ub^ 0 501 0 0 08 1 lU10lO011UU77 65342 

H‘'95,7 ( I 7 6671 30 0 004 1 1 10o5 08 060 60704030e08i)loo050O(;30 5061 UUlU00l)H0o96734l 
06961111 657i3nnot)5?3l 77410U8o7051)i030504U207y5o602u408l 1 101ui)llllOU69o5312 
0**971 I iis;57t 300 00 53410 75100 9 08050 3020807 0 lU6O4o7u40608i ll0l00lluU0ooo7321 
0*19« 1111637 13500051 3090 310090709040 107 060 I 0605o50 1020611 U000lU1007 3ol33l 
*)*i99Ull7 47.t4500fl61510u6090 8o6()805020704U010uou70 3050ail UOuOlO 11106965319 
910911116461 21 00050909ooUVO80607060407050007040602030811 UIIUUOIIOO 797 I 376 
<*101 S.1.i76u7l350 007 lollo511JOao7 07040106 05 0014030501010611 1 111000 11006570314 
<>10?u. 116661 25000420161007060508040 106030012ooo6U305071 1 101000101 106609297 
0103111 166544500061411051009o8l3050106040 I09O40O02030711 UluOuOU11073693i5 
01041 1 1^5451150008100903080706040301060401llo3o902U40711tlU0U00lU084e63o7 
010511 1 1 74511500050908050909081 107001oOoU112o7 1004040710111 1000 110081b9345 
Ul06lH1757630flon4l712ioi009060905010605uHOi)4o5020307lllllolU001u066b5299 
Old'/1'. 126 >*7 13(10 0061 bli0bO906U5l205030aO6OUUVODo502 04071111HO0OU1O07366315 
010011117776550004 1 31 l070605o2l00 502050500U7ooo40204071 UU0100ni007170303 
01891 U.' 64513(1000616100808070312070111 lOSo 1 1105o7 03050 7 1111 1 (jO 1 0 0 1 0059623 I i 
1165512000061 307o410080412060013050108021 10404 071 1 111 001 00 1 0 06769J 21 
Ol'lli*l.l5571?500053417o7l0u806l4050lll09021out<tj8u20306ini0u000 n(j06584 300 
Ui£2LU.i7771270oQ41 41Ufl910070405040l0707010802o5020306U 11 100000 10060632/6 
01131 ill653llfl(1005111103lu0804t0060311 06 O210o5oo020 3 06111110000(01 0 05860301 
117571 2400051211051008040907011 1090HOU5aa03030bl 1 110000001105967291 
Oil'll 1 11664125000 800040 108030504030006050 104 v 204 0 1 OiObU UluUOOOlOO/SblilO 
'ill‘?i'. '.16761100007 1911021007041107030504010004070204 06111101000010 06872309 
01:1711ll64511500061 307o80505o30704010eOS020o04030 10106001 110 0 00 11 105854259 
0118V11 42511 2000509070 4lOla05l707<iu)0o]S4]jijil0Ufal 103050611010001001 105459265 
“ 11 '/*'. 1 .17451 300006 nU704070o03090b0207060104y3u401 020611110100001007 159289 
012011 Hh53ll5n0O5l711g8l0Q9U6t60aOSl 6 08031lQ2l50305061l010Q100ul 107958293 
“121111^425115000614111016080308060108OSOlUoOJOiOiOlObllllloOOOOlO07249296 
“122U,U733ll500060BOb04060bu30905010403010405uc00000611111600001605751288 
“1231 1 11,44 51 i50ughlMllo60 7 (16031 t04U2060401140oo40l02U6l 1110600011006561278 
0124 j,l 116261 gllOOOS I 3110209080314050208060107040401 02061'11IO|}000 I 1006764291 
“*251!. 11.514 1 I 21) (107 U1 301 09 070 30802011 005 0 108050 9 030406U 111000 001007557301 






>- •ro 1 1 1 I BM-i (1 >< ij u i; r/re 11 oyiTTO o u c: 1 uu3Ulu^WtfUiW/uiOOUiiiyi'VifallHfOUUUUlliUao5l5<i'i‘^ 

0127 ii i ihS8hllnfU)aao607o5t590au?)ObOiJ0007U<t(liil2001UB2u50bl 1 U0(J0ll0U110t)7Sl2'7ej 
0128 J I I I 7 b 61 ?(H)0(1<4161 ?ioiD luo«0706010502000201(i6010106l lllOOOOOOl 10 d6392o 9 
01291 i nbbTftiSfinOOO 1509417 080605060001 05050006yOoBi) 102061 I luoo 11 01 oy0«8b7204 
01501 I 1 j.7b«55m)g052ai7ll 1 007 o51 5090311 070 00809050 1 01 061 1 110000001105 15b£77 
0131111166612000061613 To 10091)51907U2l71001090209020UUbl0lllO 00001106666297 
013?n1102612000062215071007051005021106011 1090o0 205051 llOOU 00 001 107559291 
0!3’lillj6S9!5o000509U805lbl0o4l5060llJ0oU0l3050802000501 10i000001 106159256 
01391 1116971 500006131loSof06021206010B050110060e0202051 11 1 0 0 OoOO 1005857275 
01351113S565550009O908u90505o509030103020106011)30000051 1100000001 106956295 
lijSbi 1 n656iS()n6o5()9gDOBl!0090H0 7 05U20809000o0909D2030Sl 1100gOU00110b055273 
i.Ul37iiii3hh612i>OOfl9 0DO509o‘to0by o 7 030U0201000503060202051 100 01101000 06559283 
oi lHi’116661 I 5000506070107061)205090101010107010300000511 100001001007151269 
01 3911! 16531 09(1 on 5l2Ut!Ob090bU9 0ti«uOoOb050U0902o901020511 1 10100 0 00005956296 
0190131199611600061 712090607030^060 IloObOil102090305051 llUOOOOO101063612o9 
01 91 111 1 66663000091 1090509OBu310090309060106020602090501 1 100 00001 1 059572 35 
019?1 1 1 1766 } 21 50091 Ol2o90j8o7u31l ObO106070313o3u90309051 1 lOOoOOl 100 066 592 75 
01931 1 1 15961 1800061 9l0o711u0b05100u0109030i0ci03u60209051 1 1 0100000l006l992‘i5 
, 0199} 1 3 17071139,00 0 bl5u8o61u08o317060205050007y9(160203051 1 101000001007061296 
0195}I 116361 31)0005?417o90909o5l 5080110090212U9oo01 0105101100000011099582 95 
0196} 1 } 166t;i 2S0 0 051 1090208070 906030 105020107ol07u303051 110 10000010059532*JO 
Oiooil 11 6951 120 0051912lol009C!5lu0701u9o60108 0 50502050501001 oOOOl 1 106057299 
01aeluibos13400072011021009Oiit050?l20o02190503010i0911l0000U001U09959221 
0199 111177669 (I no 0929170610100315060lloObOlliUio60305091100000000110 59 52253 
0150 It 11 635 1 j 0 0 0(17] 000031 0Deu3U5090oO903000t>0109 01 01 091 ilOOOOUUUl 00 6357296 
81511111736116 nu()5090902090ay20b0 5 UlCiM})3u2OciV3(j5yi02O91U0U0ollOvllU0559522O 
0»5?llit76 5I?(ifluahl9l2680 70 6y3U6090(i(;9 03010 7v9uo0202U9Uliyio00001009 73920o 
01531111 66 6l?l>nuOS09OeO60909g4U 60 9()l 05 u3O013ububu;203O9Olll0j0000lu037952 0 2 
015911,1 15151 1 11000909060209(19041 10500110602090209 01 0209 1 i 1 10 000000005359260 
0155! 1 1 1 797 li 800 ( 181 lU90ilU0604060902o5050U0o03oo0101091 II UOU00001U05098299 
Ojibb) U i 93m2nOn05l7l9o2lU09u3l0050l 1 lObOl 12091)9020209110 10oOU00100929729tJ 
01571 1 )1666)3ftO()09?918051007O30609O?100601 11030100 000311 000 000001005898256 
f 01561 3 1 1 696 1 1 300(1526.1 809 100804060300 110802090lc7 01 0103 1 lOOOuOOOO 10037 391 99 
01591 11 l‘6!Sl i?0006ro0bOO))90«o3U6030li0u060l 07020901 01 021 100000000000994 120 1 
8(ii 1) ?6i 51 3000 0619 13u709O8O509U6010505000501 o90 I0l010t»0o0o0u001y03643215 
uibl1 11i7661?50()06l70902090o021u060309030l04010200U00l lUOoOOOOO0000999 6226 
*J}. 6 ?J 1115331 1 2000629 1005090801 0709 01 Oe0b00u700u50OuUO 1 1 0 0 0OoO0000006699258 
016311117961150007100706080ao30402010706yl0901o901020l00000000001U09l96209 
0169}tji5251250007131009101 00907090I0e0o0116081 109 091 01:1 110011 11 1066 75902 
' 01651 li 17 77 13500 0915 08 0910 09)0 0705 03060607 07 06^0 9 07 ion 11UU0011083 87390 
' 01661i1179713100061109(150906071U040207050909051 109081 01 1111011101106361379 
03 67111 169713nno09?5l319 1U0oy5obu«iu?09o8022l06l205070911 1 10 01 11 01106375399 
01681 111 69559n()()()ul«Ob0910 07u(,iuo7o2o80 502no6o809U6 09 11111111001009077390 
0}.b91 1 j 1667555000520150909 0703070301 (/6O901 08u3o9090509 U 1101 1 1011007753300 
1'170111?91611900061410090908o20903u10605011 10b06030508 1111 Ou 1 1 101 007680 2 09 
0171 111 16961 3(10009}5070510 08490603010505031006 I 0 0906081 1111100001107571394 
8l7?n 1 1 656125000517130610060609040109030109o3o5020508 111 1010 0 01 110 8077366 
01.731 1 i 1666695000516 i2o71oloo50b02ulOoOoOn3o9o902u50Bl 1 100100111109561322 
017911 115751250 0 0612080910 08 05050301060301 1002060306061 11 10100101108667359 
01751 ) 1 17561 21 0 0 0 91 llUOlOib06 09 05090109040210061209080811 lUOol 1 101 107869 372 
oi76} 1 1 1595! i9(10 03090605o!v07 05o7050l03l}5010e(;605020906i 11 11100001107965392 
n. 01771! 1 16951 160 0061 1 10 090y 09 (joQ5Q90 1 0o05030 802 1OO 30 6 08 I 1 lOlOl 100 11079(39354 
01 7811 I 1 7771 3500 092016l21u09u509010?070502ni'67o0 30b07ini0l0000n081b6 3l7 
017911'l176h69n{1003!912o51009u409090u09D902090507030507101i0l0010110ol87303 
01 soil 11765 1210 0''0«|l9120b|l 0.1)61)308050 1060501 1003 I 0 0206071 1 1 10 10 0 00 H 0b6(,730 1 
018)1)}) 79 352900040706030707030703010909020301070206071 1 11 100 0001 106861312 
1377553500051 106()3090609020200090903070907 0305071111010 0101006565299 
03 831 }124151 ISO 0060907oSObODO905030 102020107090 80305071 1 1 10001 10 1006069301 
“1.84.11 116651200005120805090709100603060503100510090607 10110111001005965297 
01851 1 11495115000517lOu7l0090505D9u2&o0902l009o502030711 inUOOOOllObl66311 
018611n65512500071209021006090609010705031309100205071 1 110100001107968312 
010711 116251 1900061715110900020603011206031907 ((502&907U 110 lOOOO 1107561359 
«1881 I 124251 1900071 8l5a5100,9020609010903000300o5020906l 11 10000001100161395 
'Ol8'’u i 166663500041 11 0030701/03060901050901 1 Iy3o70203061 1 1 I 0QOOOo 1109565 275 
<•19011}I75 61200051719021009o306050007090UOB02obOl030600100100 111 106757295 
019111l}535i 180 0051 713o31 0 000209030009ObO10802050 102061 11 10000001 10/161 300 
039 ?} 1 1 17961210006070601030301050900020100 060106010205111 OOOOOOOl 10 6869299 
1939109000513130607050 1-05030003020 10602000209050 1110000001 107557275 
0199.11 1 ?9l 51 12O0O5 o565,o2o50Wu 107 OSOuObOaOl 10 090501020511110000001006560276 
CI19S1 1 ,11667 13(1000507060206000207 020 1090201060303000005 11 1100000 011)07299296 
• 11176715500061310091011)050601 Oo'05030107 021 003050511 lOOOOOOOl 105952253 
<•19711 115^115OCOill9n^lOO^O2O0O5ouO7O6l)ll3O9o0OlO3O511OOlOOdCOl 106155267 





uiv;iiii>simm000U1411051008a20a(l50O070o011i0^0ii0HJ30bllClJl00U00J10<>l65267 

yi^RBBTwnjxrSimriroretitro5D20'‘fT) 3 01 OTTbliS OVUTu'o S o i O eC 5 H I "I D UtJwUUlOUS^bvaol 

UI991llit;utlli?flu05?3lbUV)lii0902U60auo050bUl0i(000o01Ui041llU000U00IU0i>5>54£7l) 

O?ot)l n ?'i%Sl?S0!)0Sn20^()00bU60£Ci40£0o0302l)00*»u£040i0l041 lOuOoOUOO I 107 I462t>l3 
O?01 n I Phht; ll BO 0 0 bOb Oc OuO oOoU 10 7ii0u 06 OOO1070204 01 02041 1 1 100000000044 48216 
UBUP11 1 1 ftSBi J90O0S?! 11 021OO7U104OU01 060502090204 01 0 1 0« 11UO000000 1105553255 

0?UH11 n44hl?t OliOhOBObU2 0b05ul01 01 OUU504 01 06 01 0301 01031 1 1 000000000044531 vv 

‘^^44in IbSblgl OOObl00b041U0bO207050O06O401 090 I 0601 01 02000 1000000 10051 5021 1 
020% n it SU411‘90li()b0504030oU5ul07Q30U0303(10 lOO2«4OQ0002O0 1 OOOOOOG 1 006549233 
0206 Ml 14 i'il?nnnn70U070205Q5t) 10706111 ri%fiaP0050203 01010110 OOP QOOOOOU04 43420b 

j ) 1 17771 «%OUOb241817 luu9u71 00603100504 12061205071211111 11111 1109690415 

020611nb6bu5Bno04?42oi 51009061205041307041409100407121111111 1 11 1109191402 

^^091 1 I T7b744%n00u 1 7 1204 lU09obu90b0Pl 104020905 1003 05121 lilllllllU 06890 396 

02}0)1)'7b7]3%il006l7l20b07U5U60705030603«10904o70l02111111 11 11 101109575401 
021 I 1 t 1 ?5i?,pQ()()091bl6O90906O60 60300 070502 040 3100407 0910101111 1110 0706 5 309 
U?i?l 1 1 juibl 1?00()7?01 fa Ufa 1^09061 1030 009061) I no2o3Q20509in U11OU0U071BO385 
021 si I I t 777h3B(iu()5?U 1405Ob05040704 01 Ob0501 120bu604 0609 11110110101108571364 
4'2’'4 1 ! 1) 7761300004 1 1 lU05lU07O7090402lOOa0lO906u9030709U 11 I I 00U 1 U075763^0 
02151}lib3%1 30000%lllU0107U7u307040I 0303000100040204081 1 111 100001107971375 
02}fal} 1 14 451 ?5llO0521 12031 Oloub 110501 1 00501 1 0021)603060611 11 1 100001106974345 
021711114351 1900 0723 lO u3 I 0 UbU 2200607 11050 21 bo7 06 0 2 0 507 11111100000107676367 
«2i8il114?5l2i000715101210 10uo0804020503U1150906U205071 1 1 10100001 105067312 
021 911 I} h%51 22noOS231b211 U09061 uo3u 1 0o030 1 o9ucC b 0 20 307 iillH>0O0OU071bl345 
0220 1 1 11 6451 iB00 0Hl5l20B0o07ij5040201070b0i0o04C6030507l 111 1000001107672355 
0221 1 I 1 14)51 lBOOno24 15u4l008o5o5030l05ii40l03i)2oo020307 lU1001o00ll07b5931O 
02221 1 114 151 13000520 15111U090fa03020003030 I 0300 (j 4020207 1 0 1 0 01 1 1 101008670396 
02231 1 1)4451 120006070b03(Jb070306040 105020 I09w3o401020711100o0101ll074b5i65 
0224 1 1 lihSbl 17000514 1307 1007u40B030u090o0109030b01030b1 1 1 10000001107269 354 
022511 1 1 6a 51 j 50004 24 14 1110U7u40 90 5020904010502 o40lo206llllOo0001100707U345 
0226)I 1 I 6451] 30004 24 13071009040404010602010201 030000061 1100l0i001O07lb3312 
02271 it 14151i500082215u7 10 090314 0601 ObObOlDoO10401 0 106J 01 1 01 0 0 0 0 1 105865298 
102281 1 1 14)4109000820151 109000304030I0202000302u3000o0bl 1 Il0l0000100o669301 
U2291 1 1 161 5121 000622 1806090&03050402060b020b04030 10 lObU 1 I OlOt'00 100696531 1 
0231)1 1 1 16351 15(1004) 1 06 03 1UU90406050005050 104040 602 04 061 1 1 1 0000001 107 1 6 8345 
0231 111 15451150 00524 1410 11007 u'31U0701 U04020601 030 I 0 1061 1 1 1 1600001007 359315 
62321 1 1 )4 161 15000ui3U9yfaliu080408070l05040lOo02ubU20306l OUO lOOOOl 105565276 
O233ini76763OOO05t912i01Ol0O40903021 l060il0O4 0603040ol 1 01 1 000001 1066673 11 
«?341 tij6i 51 l60U(l5o705uiil70ou3P502010705U01205o7020406nO HOODOO 1 106965339 
023511 1 1635ri200£l7 |bl202l]ol004p9050lOSo20005o2yb030506l ill0o0o001106l6034o 
02361 ll2535U7 00«h2015o3io09U4ll040l0403o00401060 I0206l I 100 10000 1 106069313 
i)?37i 1 il445MbOa))6 1 7 0907100904070201 0704010a02u70l 02061 1 1 I OoOO 00 1 1 05956275 
P23B1 Ili4j5li200()%l210oloetlb04u8u50o0b0bu0i0040l0u000blil 1 0000001 106163300 
02 391 1 1!4151150ui)912y9u3100VU300040006040004V1080102001 1 OUOl 1 0 1 I 0 00o5b629 9 
024 0i liisi5lib(IOO%l 4 12o3lou9o20e03ui)0o06001002oi000o0bl 1 liOllOUOOl)06lfa3278 
0241 111 1445115(100516 0904 lOO904 0b0c0l 081)50 10904y70 20406 I I 100)0000 1 1067 45279 
02421 1 11746110000706080108080410040)04 o 300070605020406 I U 00 lOOOO 1105858286 
02431 111545121 0007 lolbO'ilOlouiObObOl040401070202000006101 101 1 000 1006956297 
0244 1 M 14351 J70006)911051009021 104020706001 105060103051 1 1 10 0 0 0 001006555281 
0245) 1 1^4151 09500921 0907 0908oil30b03090601 150 4(150203051 1 I OOOOO(101 105050275 
>, 02461 1 1 1 3120080006 1911 i0 1U09o3120701 120701 080U070 102051 1 1 OOuOuOu 110496130 1 
0247 1 111775120000621 1209100702080401Oo050U005oo0204051 01 lOuOUOOllO6655274 
«248t!116551210005161 lobiU090iOfa020105020U09(>2070V03051 11 oO 100001007055296 
02491 1 11515114000fa090705090602060201 0606010801050102051 1 1 iO00000 1 0051 49247 
l>25oili 1415109000616090516 10011906021UU021201120204051 1 I lOOOoOOl 005859286 
0 25111114553450005151)80410060511 0401OeOoOiOeObobOiOiOSl 11 lOOOOOOl 006163296 
, 0?52ili 14) 10950081U06i)40b0o0l05030004020207olQ40000051 01 10100001005654279 
025311114141tio0fl7?5l4o7lu0702o7040l06o5«2050207010305l lOUOolOOOl 107145293 
lJ645b?90o05l 1 1 0061 008g31OOb030804020701 t)b020405111 1000 0001005961302 
025511 1151512000062209oUDOBOil00401090o0I 0702050102051 10 1000 0 001106659299 
‘*354111 133211200051 911041009020o050l0503O0070l090204051 ll IOqOOOO 1 OOol54265 
0257111 14471 150006I5l20b0807020504000b03010604040102051 01 101 OOUUl005954261 
02581111434 1 170U071 lOSoi 1'006010&040 1060200050 1030 0OOOSHOOOl 100 0 IOOo 359269 
0?S9iij 16653250006191005090702060401 060301 1103u6OlU305in0O00000l 106048270 
026011185151 130004)311021,00604080301 06040109050602040511 lUOOOOOOl 10553927 3 
0?61 nil 5655450 0041 10903(^906 OlO 705000503010604 03 01 010411 1 0 OoOOO 01 006150247 
026211173 I 511600051310 0906070108 0201 07020104010«010 1 04 1 1 0 00001) 001105056246 
0263) .1 11 445112000621 1S0209U7021306051307010701060103041 lOUOoODOOl 105549255 
0?6«1 )..l?Sl5lThO007161 1O8100001060700070201090406020404111 100 000 0000834924 7 
1)26511 1 l7l5I2nOUObl6l2U5lu08olI2060u05tli000502o8010204 1 lO lOoO 000 Iu05l4524% 
02661111415M 200062115u5o9070I 10030l07Ub0107u3o90204041 1000800001 105037205 

\ t \ it.tr-* t I A 19 *^ \ -I fS fiCH f) t n A 1 4 Al A ^ « <1 A'n it « \ n a it a w a f. i .1 * a >1 .• i\ .< n r. r. . . . „ m m _ 








o?5iiiiias«;:5«'5ooo5t508ouioo&o5ii u<4oi uttuoOi oeotubo loiosi i iioyooooi°'*°>°seV8 

11) uj l0?S0 081»080«gb0o0l050it)00«02 0£07()l0‘*00 00 051011<)l000Ql005e5«279 
0?SJM)iijnil)J(,007j.3luo7H)0702u7«<i(J106gSo20S08o7010308110t)Oi;10001107Jab293 

B250111 jf,ti5b?sooo5i iioosiooByiioOfaOiDttogoaoTuiobOsugosviiiooooooioos^faijoe 

tl25‘5Mli‘;isi2n000fc?2090ll00B03ig0<t0)g90D0107U2050l020511010U0g00lJ“8o59<;7V 

“2^9 1 Ui>3plj?00 0S19ll091u09020o0 80l0b03l)UO70l0'’02UJ4051 lll000000l00ol5'<2b5 

UP571 1 1 1 '"‘PI I t;00()hl 51 20t.l/B0702050«0oOe0301 09090 90 10205101.1 OlOOOOl 0 0595929 1 
0?5«i 1 1197.11) i ?oo0 71 1 OSOl I'ooeoiobon 01 OoOaoO0501 0 30000051 1000I10001U0o 359269 
02591 HI (.55 32500091 9 10 0 5 090702090401090301 Il03o80103u51ll0000000110o0i18270 
O2fc01ii?5)5)i5o00Ul3ll021O06040b0301O90 4010905 09020905111000 00 001105539273 
0261^)i^^(, 5545 00041109a 3 090601070500050 30 1090«030l010‘HJiO<!000001006150247 

02 62! I 123151 IbOUOSl 3 100 90 6070 10602 01 07 020104010 40 101041 1000000001105656249 

Cl26311liu45li?000fa21150 2u907o2130b0si30701070109010304ll000000001105549255 
0264 1 1 125151 1900071 91106100801060701107020 10 90 40602040411 11 0000000009349 247 
U2651i)i7iiiii2f|0006l9l2o51006ull2090u0503o0o502o60102041l010u0oy01005145245 

02661 1114'51120U09?115o50V070110030107U90lo703u 90 2040411000000001105037205 

0267llll615!13 00 0 9211005101U021I03l)ll007011004090203041000000001ll05845240 
02681 111 7151120004191 20 21006030605UUO 7 030l0200o40000041010D000001104947HH7 

02691 till 1511 non 08151107 10 070211 06 011107011 0040 902030411 100000001003749195 
IJ27 0J 1 it 645114000609()7j)l TOO 6000 904 0 1 090700 0 7 0 3 0 4 0 1 OTOlTl (ITIOOOOOO 10 05956285 
02711111 6451 Js0006151 11 01390 6 04 1 1050111060106020902020401000000101105146215 
02721 Iji 6451'inooohlbllioi00601090501040a000201o50l0204l011010 0000005946235 
0273111i445iinooo7l3llo21uOB02070401H09010903o501010411000lOOOa1006155247 
02741 I ii7f,6h32OO0421i7lOlU0o02100501O90200090205010204Ill000D000 1005951246 

02751111415111n004l907o5l(iO90508040014070110040502030411100000001005648237 

027 61^1 11747115 001151 41 104100901 06020 I 060 oOO 07o3 0 30 0 0 0 04 1110 00 00001006049241 
02 77111 174 7Ilfi 0 0 0 5151102 do 0 90 104 03 010 7o3000301o501 0204 11100000001004946221 
027611113151 12 00051 31 Ou31 0090107 04 00 06o50109o4o300000ill0000 00 001003947231 
02791 1 H63sl[ I nUOSl 50901 09070 10 60401 070501 0603o501 02031 1000000001 0049422 12 
028(11 1 1 I 4321 1 40005191 n uOeOeO 1 06020 I 08 u 4 00 0 802 0 4 0 1 010311000000001004363215 
02811 lljhumo go U 114l5lU04li0 080207040 01206020902o50l02Cill000000001004644228 

026211 11 41410500 U31110u5l!U07C11105011107U0090i030000031010UOOU001U04 95 4209 

02831111515 11100051 10 9 0 3 0908010904010906010602040 102031 1000000001005447264 
02 84ill15151l20uil717llo3o7 060l09u30l0602000502o501010211000000000009349246 
0285 I, 1 11945115 0(10 5 141005 1(0 070109u3010403000501u5000002101000000000051472ll 
0286 1 IJl 79 71350005141009 oNubOlOoOOOlO 7 030006020301020210 0 00000001004960217 
028711 11739115 0 005 0 90502 UbQ40lu5030U02O2Oi04Ol0401020lOUO00000001004546207 
c^’861 11 174911200051 1 1 0050(90502060201 0 702000602114000001 10000000 OOOOO 39 48200 
0289 111 17391 (700041 10604060401 l3u501ll0401O70209010201000U000o00l005l452l6 
9*^9oiiii93tuj4()o06lll005r0 060207«300O40100O402040l01OllU00000y000004746213 
029111 11 7 491140006141064(1 90 601050 30 00 30 30 1Q4010501010100000000001 0 0 6546239 
0292111? 74 5) 190 0 061210 06 090905 05 04010 50 40105020301020811111100001107071352 
029311 I I 545 1 17(10(16 1 11 UU6 1 uO 60 4 06 04 0 2 09050 209 OOO 80 3050 61 lllOOOi 111007860 341 
C12941iii435ii9oon«1511070908o5 07 04010o0 502l003o7020407Hllll00001007171361 
312 95 1 1 11 5351 19000 6 181 2 0509 07 u 612 07 0 1 0904 0 3050 406 0 20 50 7 11 1 Il00l00l009075367 
0296jll?695125 0006110 80 306050307o30u0e05011105o701020711111o0o001107169354 
029 7) 11.14451 19(1004141 2 101 0 1 ou7o9040 10805021 005080 2030711 11100000110736 6355 
02981 11 17971311000609070509060407030206040209040802030711 1 1 1000001107667310 
0299) 1) 1 79 7 1 5(100 09) 0 0 91;509 050 41)9 0 4 020803031 105oB02 05 0611100010011007 469345 
030 0 11)194 95 35 000511060 30 90 7U5080401O9 06 0211060 60 20406llll000000ll0b86 7347 
0301 1 1 114)5 1190005 1 1 0 8021 008u30&0oU)0 6U5030504 050 2u3 0b 11110000001105155255 
.Ili302)l}?315)t5 0 0 (162015041 uO 90 5 Oo 03 0 1 06 050 1 0 Vfei 0 60 2 04 0 6 I 1110000001106748257 
0 30 311119291 ?5 0o07201fa091Oua0207030I0604021104o7020306111010OU0011049bl3l0 
0 304 1) 1(445 120 00052 11 5050907020805 02060302 0904090 20206 I 1101000001105749265 
('30Slii27i9122 0 0 07 1l07 05090eo50b030l07 04 0i07 04oo02u3 0611110100001006764299 
0 306) 1)19 96 12 s 0 0 0607050309060207050 I 0e630 1 0606060 1O2O611101OOOO01106346261 
O307 1li?9 55ll9D0 OS 120 90 21009010 6040103 0200060 50601 02 051111000000100 5947276 
03061 ) 1 1759)2500 051 hi 1090908 u2o8o3000504010603o5u5o 10511 100000001106842 267 
0 3 09! 11?4?S1 14000619141 0 1 0 0 90 20 90 7 0 209 0602 1 20 405 0 1020511001100001007l5530U 
Oil 0I112314 0)50 0 09 17100410090211060111 080210060401010511110000001006856 294 
(I3i 11 ! 119491 IH 00 (16 0907 o3o70t,0ao6O501)060301 10 o5o70202051 1 1 10o 00001005657 274 
«312 1)i?4i3H!9ooioil08u3090702030 2010 4020 00403o50l0205111oi000001005146 2 49 
03)3) til 919114 0 005 120961100 60405u4010905010501ti30000051ll000000c'11059 55274 
0514! 11141511100 0 9?0 1506100 9o 10 90 bOlOOO 4021 304 o7010204111o 00000010061 62 263 
0315) iii999n 90 0 091 108021o0bo20b0401G704011 lo20S0 I 0 203HOOOOOOOO 1007 151 29 1 
o3lBl ) ii69Si?n0n0h)0 0o030b070l0502 0u0o0302 0 b 0 l 0 40l 0102100000 00001005859249 
: 0317111)7471 SSOOliil 6 1 126 1 o 1 0 1 4 1 509061 50o04 1 409 1 £o507 1 2 11 1 11111111109775416 
031811 I 19 951 25 00051211 08 100B0909040P090402110914060912HH1H111)10 92 90418 
0319111 t64Si?no0091509071uluo915o5 0416080 41706140407121)111111111109079 387 
032oiiIi999fa35noCi42 417iSlo091ll508 03160b0 41407l30 6l012111lllllllllOV3613a7 
P 3211111797535 o 0052 4131110090416 09 04 110 503120610050712111111111111 08 966394 
c 3221 1117777 95 00042 21520 100912160604150604 120612050 71211 111 111 11 110758537 6 
0 32311 1175733 (100052 42 01510061214 06 021206031304120406121 1 1 111 1 11 11 1076763 5 0 
0324 11 117 97^750 0(i51912i5l009i2i 70 60 41506031410130508 1211 111! 111111085 79 37 7 
3*3 2511)179714500 0 62014111009111305 041506 02 I 305l20506l2llllllllliil09361401 
3*3 29) ) 117971 3500041 91214 100809160804 130503 l5o6l 10609 1111111111101107576377 
0327! 11 1777780 0009?21619100813140604150502 12Ob 1305091110 1 1 1 111 111 106075367 
0328)),) 1797 67 50 00519121610091115 06 Oil 6070312 05130506111 nil I 11101 107777386 
. 03 29111 1 7771 35800524 19jib 100909150904 120703 14041 104081111111111101107570368 
_tt330_iji_i 1797139000421 121410090712 0503150 603 1 207 1 204 07 111 1 111111101106078355 
' 8331112)797655000421 1411 100908140603140803150712040711101 11111111106570376 
03321 12l797b35o0052ll5l4090B07l20502l30b03l206ll0507lllll 111 11111009185401 
0333J 12)77765 8 0 004191214)009 07 I 205031 3030 111 05 1104071110111111111107780 39 6 
0334) t2i797h5i>0 004)9JlJ310101ll4U4o3l40302ll06100407tHlllluioH106765345 
(9 3 35) !2i,797i«noo042317l9101011l406031206031004l20509llll01ll 111 11106572366 
03361)217 97 640 00061 41 0 09 100 9111406041507 0313081 10306 101 11 111 10 On 10 6972356 
03 371 1 217971 3500 0 524 2021 101oi2160 60 4l20b021 0 041 105071010111111 iol 105576367 
»338n 21697660000524 14in oi0tiBl«0603l2O5021 2091 104061011110111101107975374 
»3391i2i99713(i(!o6s2112141009l01i0504l30 502i306120507 l0innillbll006271391 
W1401 )2i797125o00B2418i71010) I}306021i0503i306l 1050009001111111 11006177369 
■ ^17671290004 1912.1310091 1120603140502130610040609111 1 1 0 1 I Ool 1 07 175365 





OiuTnJiviTiisooosobuoudobO^osoeoaouo^o^oioao^osOcOiOfaltlloyOUOui lOaaaT^^i 

UiUBl)?17lf.)a<}0O0 50oUbtjl070o02070501 OS0 30 0 lol00V0£04U51llU00 0U011u06 56a2f0 

03u»ii?,a3<;i,?(, U07l91‘Jua0'>'07o3HeD30U&au70i06OO0ti0j030b01l01u0U0Ull0ofb72M7 
Oi501I?1-sl£lli?oUQ‘50DO‘4UUU70301US03010S05UlOb02o701020S1111.100UOOOU0555S2ab 

“'51 J ?t;0O06 15 10u^o707 02090502070303 lua21 0030505101U10000oll05 9«820V 

03S21)?i^a3Sli3flon50Voboluti0ouiHJO5011U06030 60 5Do0£000olllu0C0o001005°502o0 

03531 1?lou*illO000b09OO0MU7U5oll3O5O2iUO7020'7u5050102O91100000U0all065032/3 

U35U1 12 1 707130 Ou061bHu51006ollOOt> 02 0910302 09 0 20 2000004mOCHjOU00100390b230 
055511?21ic;i5ji< 00 1 113 09 U2l.i9070l0tj020u090**010701050102031000000u00110004«199 

035t.Jl2!Ooe;ilBno052314u310080 2140500 09060 20Suil0020303llOuOu00001 005401 203 

03S7112155S12o(100o221.102090oUP00030li0 30 30 0 04 00u2010l091llilll0001 

O 3S«112 1718120 000709 0«05090ciu5100b021003011005o9050 5 0901111111001 I07a7937b 

03591 IPl787ij^ooOul falOool 00b0b0b030l Ot.02020904 110305061111110UC01 

O 380112 iu7«;||8000blDllu9lu09uol 20 502150«0illUol2030ti0aJ011lll0lJl01OB175379 
Oi81112loosil30&0b()7oo0U0B0bUb09O<102 0 903o209o20002040711ll000001110o9faa30b 
0382j12ioilJl)50o0 7 1bl3utiU909ob090b0207Q30109obo9020507111i000010110t>55926b 
058311 218871200 0 0514llo71006o9110502U9Ub010lu5100204071llll0000011070b934b 
04841121805119 0 0072«lM0blo0805l *3 050 20 90o020o0yi50408071111110000010797l332 

O 385112183811 riou0fc|31uo3l009u717050309030513ool20 2 090711111100001006171379 
03881122798124 0 0042314 121006 0 8060402090 50209u3o902040blllll00000l00796535b 
038711210141 120008 1 10bo31uOHubOb040IOb03011204u402010blll 10000001107469324 

0 38 6112143511800 0 82314071006051405 02 11 07 OPOb 0 4 0 6 0 2 0 3 0 fa 1 11 lOoOOOOl 107069312 

03891121545112 0 001. 14lloblo09ubo903020a03040705u802ll20blU110100001107470345 
03701 121718122 OUO 8 lU09o21U08U40b0802C404010b03o200000bl 1110000001109970313 
O 3 71112) 545115 OOOfcl40802080o02oU0301u70b010Bo3o801o3081 11100000ull07672336 
U4721 1218451250 O0hO90boi07UbO40904010302Ol0D0405010209lll000000111U807 I 397 
04731 121875835 OUO 4l714oblo07o3oU030l0 7U9011203o9020409lll 11000001008675355 

O474Jl2l7l51250oi 009 ubo 4II oinu3 U4U2l 1) 040400058 31)401 020911111100001 0 07599345 

0375112 I 777125 II 00510 09 01090603U7040185050 109 010201020811110800001109965319 
037fali2j8lS12(lOUU4120ao4l0090 30 403010303000301o201010falllll0000010U70 55 299 
0 4771 121 8^85250007 1 20^)821 007021 20702l8070ll304ob010209lll00o0001110b965341 
03781 1210451 1 50007 14 ^i7^ii9ii2 iI5050 105020 1050 111 80 1 0209111 10000001107396 312 

0 4 791121848135 0 0 081712021007040503010701010 60 40902040818111100001007559 311 
048(1 112,i 747125 OU08l713u2lo070405030105040lll07ob0102U611lll800001009B 95 298 
03811 121548ip5000413l2obl0u90707o40207050211020601020blllll00u00lo69890305 

0 4821 I2l5u5l]7llO0 5u7U4(/DaH0o030»0801 100501180906000805001 ll I 1 1001009665289 

048311215451120 0i)511u9ub09o708u0050107050l06040902u30511ll080000100fa559301 
03841 1214431 0 9 Cl 0 0 8l289o509U704100o0187 0 5001302 0 501OlOblll0000000ll0b5b731U 
038S11 22735118 (10 07P01bu3(.l9ob0409050P0504UlUDU4u401Ul0511000oCUOlll05854259 
0 38b I !21h8 554fui0 04 t20oo30b08o3u504 01(>5040l03o0040lCi205l 11 lOo 00001005565265 
03871 1? 18 1 41 ibouolpi 14861010U5130701070502I082030102&511100000081 107160315 
03881 12174812 01 ) 0 0 50b8b030007040703000404010o01090l020511111oCU000006e57H44 
03891 1217471j50uo71ol3u9090bu40704018to05011003040101041ll0000uu01006l55285 
0 3901 1??3I 2109(1 (10807060980080207040109 050105020200138041 19) 0000001006154256 
03911i?i845n50(iuo2414031u09o5o90b0l0705020401o40l01041010100u001009360269 
tlS92!i2i444lT50u0bH08uiob0e03O905010504020702u401Ul04lll00o0O00100 59 59255 
0 493 112I4I5I 140 0051311070906040904010 30 3010904o300000411100o0000100 96 54276 
O 49u 1 1 21 7781 2200 (17 10450 107070 40 7020204030207 01 020000041 lllOOOOOOOOObl 49245 
0395112175812(10 0(152315ubl006o402020u0 30 2000300ulC000 031010000000 100 494e245 
0398 1 12 I 3? 31 1000 0 8 13090007090 2050 2000704010502 69 0202 021 100080000000 54 51253 
03 97112^845121 11 Ou 514 i2uol009030905010607 011109D7020507J111110000l0a796534u 
U196jJ2IS4511S08121bl3o3iJbObo3o705010908030909l)b01020ullll000010100 6667300 
0 4 9911214151150 81) 814080 30 80802080401(390301090 40901040611111 OOOOOIOO 74 68310 
O4O0I121b55li8(l0 0 5l209030808o2u8 04 0l0 28 20 0070305ol0306l I 11 1000001007061354 
0 4011I21515I|90004I80604070 oO 109040111 080HbU8o5010209llllOlOU00100Bl 80 34'3 
04 02 1 121885118 OliUhlO 0 80107070 20 40301040201100504010205) ) 1 i0O00O0lU070b5312 
04031 121 7581 17000bl50Vu7080S020905010706011104o70204051 1100100001006795299 
04041 1? 18471 350UU60 70 50209070 20 9 0402080401 10060501 03051 1 1 0000000 1106865293 
0405jipj887ll6000507070107080lu703011108021404o5u;o205llll000000100b869311 
04081 12153511 20 005090 70 6 0 tf0(<'03 06 04 01 050 3 0211702 (150202 05 1 1111000000007166345 
04 07 1 12175711 S00040907u50b07o20 3020 104 040207041)4 0202 0511 1 10000001005595293 
04 081121448118000512050110080312 09 02 0907 04 120105 01020411100000001006766279 
04 091 1 21 724 135000508070307090 104030 1 040301 0902040 10204 1 1 100000001006959302 
04JIU1 1218251 15(1007 100bo2090602l20200120603 12u9o9020304 I lOoOOOOOl 100599130 1 
0411 112 1817116 ()00507U90104030U09050009000115090501020411100000001007158299 
04121 121 7851220 0 0508090306060 307 040 105040 10301020 00 0041 I I 100 0 0000005659275 
041311P1?l5lii20U09t0060107070210040(l05u4 02l003o4ui010411l00000001006efa5i01 
04141 12231 51 1)90 (107 08 4502 02 020 20 70 301 0202000403030000041 I I 0000000 10065 55 295 
04151 121^6451 2 (10 005 05 (/40C0805O 10 6010 1050200050 2 03000 004 1 1 10000 0 00 10 0 674827 9 
“4 Ibl 1 21 a i 5 1 (190 005090602 0908 O4U6 0U030 60301 1004040 lo204lllOOOD0001U06359289 
04171>?164811?0 0 0aofa03oo090703030201040302oso30 40 10204llll000000000895 4 26l 
04161 121 525 12(10 0040704U0O9QO020403011060 502060203000003 I 101000 0000005443273 
««i91l2i 8isil20(j0h0605o207i;50 105040 106 05 0 10502040 10 1021 100000 0 0 0 0 0 0 6 0 5 5225 
04 20 1 12ia45lj5ooo510060407 050l0d05oi09070210u5u 30000020 1000 00000 1005655 29 6 
0421 ) 12144 51 t2000S0o05ul07050l07040 20 504001004040101021 1000000000004945 20 0 
042211 215 I 51 0900080 70 bOl 05040 1050301020101 0602030 000 02 1 1 000000000005037205 
tt4 25ji2i75884 5(i00 8l212u6ii3gboi0b040110o501070lo5oi020210000000001004947227 
04241 1224151090007090402o505040 4 02000502000 60 10300000211000000000004937195 
0425) 12,144510 9(1 00 3 020100050302040 30 0040201040103n00002ll00000000a0059382l2 
042bI 1 ?,1 4 1 511 0001181509020607011 3070007 050 1 07 02030 0 00021 1 00 0 00000 0 UO553927 3 
04271 1216(1512110 00509U70106000308060I0806020601U50102021 1000000000008048270 
04281121415109500806060 1 07 0 50 107040.00906 011002050 1010211000000000005037206 
04 29 1 12 15451150806090703070601120901 09080 2090102U0000110000000000004044195 
04301 1214151 !,00 0050904o00604oi0101000402o00300o4000001 10000000000005441203 
0431 1 1218181120008090 80 3070401030200050201070104010I0100100000000U05746203 
O4S2112182811 90 0071U0802o90b06060401Q906021106120506121 1111111111108579397 
0433 1 12284812500 081412091008051 1070309090 20905090204 101 loom I I 11109069401 
04341 121, 88 8 5 39000817 15 iolo09o7120604llOb041309110407091lllOlOOllll0937436B 
0455J 121648 8350U0412u905 1009061 105031206031209 120306081 11 101000 1 1 10627739 I 
04361 121825 119000509060309070608090309050 10703o7020508 11 111 000 11 1007996356 
0437 1 121 545 1150004 19 1005 10 07061 105021 I 07020904 110 407 081 I 1101 0 0101 1059 95324 
04581 12 2935 1190 00908040209 06051 0040 1 O 5050 20 706 © SO 2 0 4 0 7 1 1100001011106975369 

043911214 351 1400051006030907031107040800021 106 070204061 11 11000001006772389 
04401 121555iI 30008) 512031*08030905020703010eo2o90305 06 11111 0 0 0 00100757238^ 




- - ---- .w-.. 

0036 11?jft?t;i)<joo OS OS»O8oJO9g7Ot)Oij06O3O 00501 070So7i) 205 08 1.1 1110y011l0079tib5i'e 
U037jJ?I5JmiS000019I0u5l0Q70ol 105 02 I IO7OH09UO 110007081 1 1 101 001 01 105965320 
0638 112563511900090 e0il02090o051lj000105050207060502000711100001011t0 6975366 
0 639j)2ia35)ji600051006030907051107060b00021106070 2y906lllll0u00(jiu06772386 

06«oi 1 21551 ; 1 1 300 081512031 00803 0605020 7030 I 0 6020903 05 061 11110000O100757 23B5 
t)6«lJ12IOiaiT<00061209060807o2oao5030 50 4010701o7020a06llllll00000007 97 035& 

0 4U21 12153510600071009090908031 1070208090106060702090611 1 10000101007569365 

t>9<l31,12l666I25 0 0051S1102U70b03U70901060a01070MOb03090bllllI0000 0 1006565395 
09 991 IPJ^ISl 150005090605090 9031 109 02 090602 09O20 90 209061111100000100 6987320 
O9951ipiuusiinouosil612O91OOBO2luO7o2O9O9O311O71lu3O5O5111iOoOOOOlOO0865363 
O9 96il2l9ianfi00flS2013ilU907C90y0901070b03120309030505H100010O01U0o87U396 
0««7il?t995ii50u06l211090b05o206030lo70 30 109 09 050103 05 11100000001106959 301 
09 981 (2232 31 09000729 17091 (109u9130o031 00701 1203 100703051 111 000001 1006865312 
09991 1 21 323 IQROUOoPO 1008100 80210060 111 O8UOO1O2o70 103091 I 100 0 0 00 100 07 155298 

095111 I 2i 31 51 i 9000b 1 1 09050 8 066 I ovObOl 07 070208 02050 1 020911000000110005993 27 5 

0951 1 121 69 5I2flOCi09110961lOD7021005010907020906o80203041010000uOOll07065312 

04 5?ll2i9i5]jl060513Ho21 0 09 0 209 030 00 6 05 0110o2o3000003101 0000000 J 0 0 655929 6 

0053! 121 6961 160 009 1311090 7060 109 030207 0 501050209000003 110000 0U001 005860275 

0959 1121 666 1250OObluO9li90905u209OU0l 0509U11 002060103031 lOOOoOOOO 1006665301 
0955 1 12 ? it I I 09 (I 0 0 5? 31309 1 0 0 601 1 1 0902070e0309Cl2oV01 0303 1 1 00000 60 ul 006959295 

095611212 1 511 (iouo7?116u91u 05 Oiuo5(11130 6031102110l0203i00l000000iy07099285 
09571121 61511? Cl U050907020907u 20 60901070500090908010103110000060U10063S9299 
ouS8i(?i6u?,f,K(mou,(^jIy50908o267 03 060509010 6010300000310100000001005 99 6273 

0959!)22a25!ifi0 00e?ll90llou6u212090l0906001009o50l 02031000000u0110060592 25 

O960 112i9l51in0006 09 68000o0ou30o090ulU0702060103000002l0000000001005595l99 

0961 1 12P5U9 1 070 u<l6O9o5626b07 62 050200050301050203 00 00 01 0 00 0 0000 00 1009996202 

lJ9 62ll?i 7 76h390OU9?0 10y8o90 70710090312050213 06 1305061211111111111106576398 
09631121766 650 0 0 0523 1310100908160605150604151116Ob081211111111111108678393 

09 691121 757150 0008191109100 80 81507091906031907190 50 9111111111*1011099753 66 
09651 I 217571 35 0 0092ll4091U09u8l5060ui90 50 2l205l2U90810llilllll001106679393 
09 6611216671 26 0 00 9 ?4l7i21liobo91 50 703190 60 511061205 0910111101110111095759 00 
0967 1 12166764 n no 0 9191 60 910080912050211 0 9021207 1104071010111HilOll07779367 

09681i2i695l2’00 0 72919o91oo9o6ia050 3120 60 2l2ool0040609lUll 1010111107979375 

09 69lt?»76769500092Ijbill009Uel9U60317Uo02l9o511030809111l0010111l08176364 

097011? Ius512j(l00515110bl0o9l0100902l30704l20612090609)ll00011111j07375381 
097llI2i6u6l210u0 9?013uVluO 90 914050316060214 o5 120 40709111100011111 08681391 
09 721121655M9 0 00 52 3130609080912 050 2130 bO 21206110205 09 11110010 111109578902 
0973 11 21 7061 25 0009 190908 Ij^oooa 130503 190603 1206 140 906091 0 llll0011110bB753 69 
(J9791i2i766li5o0i)9150vool00 80oi20502l20 40 212051305 07 09 11111100101106975358 
U9751f2i696l29 0iji?i01 loo 100 70 5090502 110502130 1 10030 60 911111100101107375381 

O9 76ll2t76 75 39fl00323l0121009u714060209 050ll3o7ll09y609Hllllol00ll06D7U365 
Ou77112j6u5i’l 50 00529 19 1 01 U0 9o7 IVU 502 12090209051 004 o7 0911111010011107170 36 9 
(1978 J 12166713 50 0 051511091008071206 09100 7 031006110907081111001010110 73 6839 9 
09 791 121 7961 I90ua62213ool 008o7l2 05 0213 0503l206l00307081 il00ool 1 1 1 1071 70375 
098 ui 121 7651210 0091919061 oO 910 09 040310 09 09llo7l2030508111l0l0oi01l 05565390 
S096t 11??9l51170o07l71 1 Co till 8 05 100 302 110402l206l2u30508H1100 0 0111107l69345 
P9 821i2t736l2i{l0()S22l6o7l00706l204031306031406i303060811Hlvll0 01U0 55 592oB 
0983 112166 76 350009) oCBOfaloO 90614 05031305031406130 3 070ttllll0o00llll0 69 73391 
0 989 11217161190 0 06 2916101 ooay 7130503l90o0210021303060611Hi00001110 68 66312 
0 985 112 17671250 0 0519090 80906050904 02 1205 031 90 21309070811111100001107369395 
6986 112i656T 1 ROD 05 1608060^0 00512040-2 1 30 305 l o-oli 120 9 050711 100000111107173373 
0987112166511501106181 I OoYoO 9o51 20 902 16i>4 021205o9020407l01l010i0ull0 69be29 9 
098B)l2i635i3(lQ00616i008090BU7 0V03010502010902oau2o507111l0010U0110Q666315 
09 89 I ■i2i6?5ll6 II0 061712060906060 909 02 U0301130610030007101111000011 08 566317 
(199011217951 25 0005) 81 2050908OO080301 110803 09 04c90205o7111iOol0001107B6l3«2 
09911(21 62 511500 06130605080606120 6 02 120901t00fao9020507illll0010ui007249 258 
0992112i5?5 1l500(l62311181ylou9l4y6 03 091)6020 905 o702o5o711110o 1 1001006158299 
09 93112169 51160008130 7 091 o 0 o u 3 090 u02 1 20702 1 9 OB 0 9 0 3 0 5 0 71 1111100001007659312 
0 999 11216971? (10 003100 90 20 504030 30 100 1310021 00 4 O50l0207llllliu00oioa757 2338 
09 05 11 2J 7571 35000523191 31 009U5090502 13090111031103070711010010101107679359 
09 9bl12l5u55?h0005l5io(j60906051209 02liu502llo5130306071111100o001i07871372 
r>9 97 II?18 r 719 (10006191108090705080301 090 3 0 1 0 902o 6 0 2 0 2 0 7 11110011001007 851392 
09 98 lj2i596I210008l30bCi5U907091I0U01l2o50110O30b01010611110 0 00101006798697 
O99911?l595l2i000B2Ulb08lU0706l20o01190 5 021004)103050610111000001109561322 
0500 1121 52 51 19 00(17201206090504100401 10090111 031)7 010406111 1 00 0 00 0 1 I 0 6667 3 06 
0501 11216951 19 0007 l91307090T0409050206050lOb02l)801 030611 I 100 00001 10667 0 300 
05 0? 1)2 169511600 0 5171007060904080702 09 060110041002030610001001101105355283 
050 3)12 166 7135 0 00529150510070 50 90201 06 050115040702040611110000001107 666311 
0509 1 121 6969350004 1 90806UB05U41 0 030109030107020701 020611110010001005765521 
O505112T6?511900051ol009O9090i09020)OB09O2100408Ol0306l0ll0 0 00l01107969391 
U50blJ2)697l?R00U6l910051u0o06il0802120502120b)002050blll000l00O1106996 3l6 
0507 ) J 21 735 1 T60007 1 5050609040 1 0604 0007 050 1 1205 10 0305060 001 01 lOOOJ 1078 70363 
050811 2i 62612(1000523 160809080409090 1151102 120 7 V 10-30406 11100 00 0 0 11 10 7767 329 
U5g9 1i2i61h69i)0004?ll2o91009U4l2 030l07oS01110307yi030bllll0000001108375394 
0510 1)2).6?5I 20000520141 2080507090901 09030110051 0020 4051 11 110000000079673 II 
MSI I )i2th?5I 150004 15100706060 1070401060901 10070601 02051 0001100101004958297 
MSI?} 121655120000729 1 1051009041 UOo 01 090402090 50501 0 1051 llOOuOOUOl 10 67 48297 
05 13112) 696)19 0006110806 0 90704100502100202130409()20305 1 1100100001U04950279 
0514) 121 7 66 121 000 5 12050309 0 80 31 20401 08 0701 0604 050 102051100000 01 01 1068 65303 
0515112166612(10 00 315Otto6100604111001 09060 1080309 02040511100000001107168345 
MSjbi) 21 785116000924 170510 0403070302070501 140609020405111 0000000110 86 65 30 5 
051711215951)50005171005 08 050909060311060 111040601020511100001001005759275 
M5iail2i6 96l3n00OS24 1305liig5o31104Ol 1708030809 09 020 40 51 01 00100011004566301 
05191121665) )uooo 5151U05070404060401 040201090306010105101 10000001 106560312 
052011 2j 49 ? 109 OUO 5 1 U09o3C)402030201 00030201 0803 05 0209 0511 110000 0010 06665328 
0521 It 21 6671 20 0005 19 1106 10090304030011 0902 080505 0 1 0209 llOOllOOOOy 00 35 96212 
052?1) 2)5251150 004 1 2U9020805(1407 020005030 1090305 0i0204 1 110 0000 001005756274 
052311216551 1P000S1O10O40604O504030O11 06 021 1030500000410 1 10000001 0060 75339 
052911 2 I 5566330005171105060404060601 110 6011404060 103041 011000000100 6647286 
05251 1215251 190006170902)00902080401 07 0501 11060601 020 30 0000 1001 0 1 00605931 9 
0526 112)7^71 1900051 31 007lOD50408B5031o0902oe04o60l 020301 OOOOOOOO 1107249256 

0527ii2'ib?7l2?0Ci0&l3U902d5020 307D401<l40200lDa2n4(in(inn3nn()nn/.(iin,L../vvo^.-.- 





0'=i2ill^tfc^Sl]?0O0S^olU0*40fa04uS0«030On0t>02llu30^^0t>^0^^^1i00000C^J00 60 75539 

0'5^un^l5‘^h^>J^0t)0 5l7^l(Jb^}b0^^U^Ub0o0 1H^*o0ll^U‘4 0'>yi0i0^i^^)1 100000 0l006b«7^8o 

8‘i?bll?ls?'Sll<J0o0fal709u21u()«0eua«£i0107ub0111Ut>0o0lU203000li0100101U0t>0593l'» 
UbSbl I 2 1 7h7 I i bflOOSl JS1007 lOOboM 8605 031 0090208U^OSOJ02P3 81 000008001 10 72«9£5b 

Ob2711?!(,?71??OOOB130Vu2050^Ui0709010‘l020010U2 0‘<00000300U<l001UOOll03e502l2 
0 5261 12 Ife6hij(tooOb07oyC300 02o2u*4Ul 0106 03020 50 2 (16010203010000 0 1 001 0050392 17 
05 2911 2)6651 I 50 0061 209 09 09060385050213 05030 7 U20S0 102030000 100000 1 1007 09252 
obaoi 12( 7361 lBfl005l5i(j86lu06o30b030olluo02l3o20701030200o010C0001000l41220 
'^5ilT?l] 635 119II 0(1 (113091010000306000111 0503060 7u70200071111110000100fa0392fa9 
053212216251 190U0*ri2(>b00100703lU0602090502li050o02u006l 11 IIOOOOO, 1000206250 

CP 533 1 2 n 51 51 160 0 061 5 Obo31 0(300 3120603130 502110509 0 20 0 05 1 1000 10001100535026 6 

0530 12l J 5251 ! 5(10001 309 iolob9u31000021100021 l05o9020500 I 01 00 11 00000057 65299 
0535121 10151 }noo0 62ul3oolo07o2100 50 IIOUO 1)21 20 0ts0i0300l0l00l00001007060312 
0536i2li50ut16 0 0 06ioi2oolu09o3o703010900030b00o70i0200ll000000001106558301 
05371212/iiul ! no oiibo9o5(i307 0So206Uooi 07030 lOuOl 02000 0 00 111 000 0000 1006546275 
O53bl2i?5iuio900n61U05(j30e0b01oB0302Ob0‘40111o3o4000C03110000000010pb245296 
0 53912115651 12 (I OOU13O70 20 60901070 2 00o6030109o30b010102l00000000ol005 96 5287 

059 0 1211665121 0 0 061 208020806 0 3 OVooO lOoOO 01 lOO49£U(|O60eillH000011 107069316 
0541 121 I 66 5535001191 91 106100609 150 5 0 3 120b 0 9 I 2 Ob 1 30 9 0 7 0 7 11111000011006160 299 
05 92 12 I 1 767 6 55 0 0 071 2080209 0B02 110 3 0 109(150209 o5 100306071111 lOO 0001 1069553 01 
0593 121 1 6451 2110 00 929 1 3 o4o9o 60 3 100 402090509 1209 1309070711111000001105 846280 
0599 1211 7571 ?90uoS23(i9u50907o5l906U3120503l3061103050711111000001105764293 
<'S95l2ll7!5ll 50 007?312o5u90oujl 209021206 091 906 1 1 0306071 11101 000 01 106 165351 

05961211595119 Cl 0(lSlolU(j6l 0 0805130503140705130 60 90203071111000 0 01 110646731 0 
0597 121(79612300062011081 j0 1U15130503146603100411020306ll 111 0 0 000 IDO'S 657 276 
059812 1259 5 1 320 0(16 1 509u4 0'90du 210060 l0u03O30bo5o702O406llll0D0 0 00l 1060 55 27 2 
05991211 695125 Ilii051613o2lbu9o2ll0502iu0704l907l0020b0bllll 00 000011066 60299 
055(1 121179 6 125 0 009 191 203 (19 05 0309060 269 07 021506 1 00506060 11100000 1 1 105949 255 
0551121 I5351160u0hl907031009o2l40302ll07091106l002050ollll0000001106255279 
0 55212ii73SlPinoOb12o5o9 1uo7u9l2070213oe041205o9020306lll00000011l05754274 
(.155312127 6669000051 51 002090702 iou902130bo30b0 9 oBOl 03 06 1 Iiu0o000lll0445l225 
655912) 17961250 0 0 5120603 I OU70ilu03U2l3Q505l507ll020406lOlD0100011l056bl295 
ll5551211766lP10u06l5Ubu9l)OOb05u9030lllD4021U02o902040501li00000 0 11054522 51 
05561 7 12697 1250li062005o5iy9U7o3l30b02l20503l 6^ 12020405 10 100 1000 I 1005955249 
(1557 12I 1 795li5OuCl6l9U909 i0oa(J3i2O50109 6903 0809oo0lo204lll000000UlU0544 9, *1 
65 5612117361150012130803 0-7 05 01 10 0900 0904031 lOSoliOi 0203 1 0 0 0 0 OO 0 0 0 1 7037 452 1 1 
05 59 121 16551 25 0004171409 1008o5120o04l306 09 1209120 9 070911111110001107471 34 9 
056012n767665iioo522loo9llij0b05l507 04 1306u4lol)bl4050706101 lll000tl 107669362 
056 >12 ii777b 7 500092113‘mil/09 071906041406 03 I205o90i;(j 40 811110100001107965 37 5 
0 56 212116451 17 0 005120 80 5 0,9 06041203021105 03120 61 1 020507101 1 1 100001106065317 
056312) 1 7551 3600 (17 1 00909 l|o 0609 100402120901 1205 1 1 030607 111 I 00000 1 1 1066693 09 
0564121 1696 125 00 08 1 2o7u 90 90609 1 9 060211060215061 102050511011000001004560275 
0565121164511300 il9l9iuU9 (19 07u309o3oo07090O1902ll0l020511100000001106556279 
0566 121 16251 2201)07 16 1205110 0 8091 7 06 0210050112050500000'31 001 I 000001 10565327 0 
0567 1211777 655 0 009 1 5 1 OoS UU 0 502 08 0 9o 11 3 0902060 2 1 2 0 2 05 05 11101000001009554226 
0560121 1 665535 (I OUb'j.oOjoiulb 1)5 020 90 30311U9 0209010601 02 0511100000001106053233 
05691211767125 1) 005 ■mlOODlbObu2D&o3ui0502 000 90 406010i0alll00U0U0O100459022o 
05701 2 11 6361 1 KOuo506OMu20b 050 1 0o090 10609000603050 1 0 10411000000001109959222 
05711211746ll50u0 6l5l20u09 07o31lo4020909011102ub0l0104l00ll 0 0 0 0 010 0 4859265 
057212)179711 9tlo06U60o()50905o 107020104020009 o3o6^0204 101 00 1 0000 1 OObloOS 1 0 
05731 21 166553«CU)06liuB(j2lClOB031 906010601 0009020 6010204111 000000 0 1 003795205 
0579121 17 56121 0 00620 09(161 0 06 0214 0? 0106090 10904 10 02 0 2 04 1 1100000001004045242 
05 75121 14U5125000 615060 1070 50112060106 050109(140901 0204 1011000000 10 05848275 
0576121 16 6712 DO oguO 9050210060 212060110060 109O40901030310101U000000037 45240 
05771 21 16551 1500 1 01 OOoUiUBObol I lo3oo0703000903oBO 10202 100000000 01 003940200 
05 781 21 i 6 47 13901)051 51 108 It 09091608 u51206 04 1206110406091 1101 10 1 1 01107570360 
0579i2ii656l2inuu519l5o9iy091jl404091506031205ll030609llll0l0ll01106179359 
058O12H_65642H0O0hl6l 109100908 09051)3190905 11091003060911111110001 106379 57 9 
0 581121163511900091611 0 4 09 0 b 0 9 u9 0 9 0 30 9020 112051109060911111101001107680379 
058212116451 I«00n423l7y9090bo8l2040311060313o5l00305061 110110 1 001 1077673 5 2 
0583121 1735 121 0 00 4 1 91 6 0 7 09U6UoOb02 01 100702110 3(3 801020611101101001 10 75693 7 2 
0584 121 17461 280005181206 11)0 80 91404031 105021505 120203081 110 11010011060 69379 
05 8512116671350 (10516 ll05l|o0909l«0b031O0o0 212050701030611101i0100UQ7470393 
0586 121 1 7571550 00621 1 3o9 1)00805130509 160702 1 206 1 003050 81 ItlOOO 110 1106959 321 
05871211 64611900 07131003090b08 100301 1205020 402080103081 11 11001 001 107466324 
058ai2i! 777135 0 00b?017l3ljo 09 06120704120703120 71204080711110001001105957 263 
058912n 777h351lu0418u8u71u07o509040H10 04021205120307071H10l0000110 66 63311 
0590 1211 6 46 1 190007 161205090706 1 00501110702110409020207 1010 110 100 1 106552278 
059 Il2n6661 21 0004 1311)06 0/90705090301 I 10602110409030407 11100100011106665301 
0592121 ! 736 13D000 5211610 I'O 10060904 021 207021006090201071 11 11 10 00 010067603 10 
05931211 7451 120006 141 Oil 40907051 1040212060312061 102040711011100011005967291 
05941 2116 65125 00 06 191506100907 I 00502 10030110 03 11 030507111000110110 05963299 
0595121 ) 665'1900052417061 0 1 0051 205031 106011205090202071 I 1011 00001 10 6460289 
0S9(>1211745 1250006221 30510 10081 1 0302 I 209021 005 1 103050711 110000011105155277 
0597 1 2i>b3a 1 i 90 0 07221106 10 0910 0905021 106U2l40511030407HlllOOOOOH065b729b 
05 981211 646 1250005 161 1 0710 08061 1 07U4 1 0 U8U21 0 0 6110 3 U60b 1 1100001001105954235 
1)599 121 1635 121 0 00512050910080611 OS01l40603ll06oB0103ablH0000010H06149246 
0600 121 i7UhlP500072315g9io0 80ol30602l0070H304o9030406l 110 loot 00 11 0496125 0 
06 01121174 6 11 9000 52 11710100 9O7090401O9050 00803060102 061110100000110 6559269 
0602) 21 i 6951 250 005221 31 0 1 0 10051 3070209070 10903o70 2040611 0 0 0 0 11 00 11 058552 85 
06031 2116U51?nOi)041205o20b04l)209040J06040 1Q903o502o306ll 110000001106045235 
0604 12) 26 15' 150005191306100605 1005021206011 405090202061110010 0 001104857257 
0605 jpi 16351 21 0006140702 0807051 10402 H0o010B0409020306101 10 10000110 4457291 
060612126 1 6120 00052 314081 (10 8 060 90 30111070212040 4 0 1020 6101 00 10 0101105949285 
06 07121154 5115000S221 OOblU 0806090 30 113080209 04 0 8 02030 6 11110000001106467292 
0608121 1766 1 30 00041 30902100 9060903020907010501090304 061IIOOOOO 101105756287 
0609121 i 657121 0005 1 61 3u4 1809 051 205031305 02 I 004 11 020406 11 I tOOOOOOl 1 059 48256 
061012115351 1 50 0061 91 2050.8060209030 11 108020e03o902o2051 1110000001005655273 
1)61 1 12 116451 240 0071 lU7020908040903oi 110502160311 02030511100000001 1 05554 245 
(J 612 J 21 16 66121 0006 ISO 9020906040904021 lOSOl 0602o702020si l t000000 01 1 05143235 
061312 1 I 54St 2000051 6 1 1070504 030 804800302000 4 0 103 00000511100000001 104049224 
W6fai?l?72612U0U062411081 006081 0OSO1O90700O5O20SO1 01 0511100001)001 105949254 







0613 j?)i(5uSt2OO00SlbU0705 Oil U30eouoo5io?00 0«t0lo36oot! 051 1100000001 1 0«OU9 2^« 
t>falill?l?7»fel2no0 0feSillloal00faOol0050109&7O00&02o501tlI05111000CIU00llC5949a5« 

Ofa|SI?Ilhf,f,to350D03100bo710U9o50905O10e)050209yi060102051 11 100000010057 55 245 

Oblol?! 1 1 2SO006 IuOOOdU (,07 0500 0501 07 ObOlOoOSOOOl 0204 101 001 000 01 003 64521 i 
0617 151 7S1 5 I?o0006l9110o090bu2 100901 110901 110507 0 1 03031 010000000 10050402 10 

Wt.16 i?l 15661 2?00062310020S0bO3O6020 00 70501 0 803050 101 0210000000001 00 49 45205 
661912115I51190U06l005o2080«aE10050l090‘lOlli02o500000200lOOl00000003643215 

6620121 j 675640000519121,61 0 06 0 714 07031 105 0214u6120306llllllJlllll)t’086 77 39 6 

06Jll21l675Sln000419l2oelU0707l5(IB04130o031206140507l01111111lOOH07S74352 
06 2?i2j(j777i4ti0U0B2113iol0101yl 50 8051104 0311071204 06 1011111101011107780367 
062312117571 S«000621l2iolu07001l0604140b031 3091405070911111100011107781375 

0624 iPi j 77 76 60 000524131 1 1 0 09 u91« 06 05 1 5080 3 I 1 061204 06091 1111110001108275389 

06S5121t676b35000420140710U9o510G5U4l205021106l2030409llllll01101007679369 

062bi2j J 767] 29000521121 11 00907 1206 04 1 1 OoO 3 1 206 1 3 0 4 0 7 0 6 i 1111100001108075360 

66 27i21i767t2700oS24l2iin,09i)8130604130703l4o7l205070811lllll00010083793 72 
o 62 B12ii766I]9ooo6l50au51iJ09o51109021104010906o9030b07Hlll 00 0011009469360 
Ob29i2ii(,b66 29(ioo513oouJo905o 30 904021104021005060204071111000001110 75 65314 

■B63U121160 71250 007 140 60 309 06 0 411 05031 20«y21'204 110 2040711 til 0000011 07468333 
O6 3ii3i,7b-,i-5i,ooa61 5C9u 7 0907 Oil 104 021 20501 130609 02 04071 1110000011106668315 
0632121 1776635000624 120ol 010 1 01806031oH02 1305100305071 Iill00u0011071733u5 

0633 lPl) 777b45000UlfilOo50907 07 1204031 306021405 12030507111 1 1000001105558 266 
0)655^ 1 2 117471 3500051 90804 10090 o130B031205021306 12030607111 1 1000001 107160 340 

1.06 351 21 17U7 1 9080 4 100906 1 306 031205021306 120306071 1111000001107160340 

06361 211 76b 12800071 809o7 0906031 2060211 05020903 o902040611 11 C lOOOOl 005359293 
0e3712116b642l0007tb080o0907u21103oll204 020803o902t>406llll0000101 0 05660341 
tl6 3812jl75bl 190 00514 1 105090 oo 21207 02110502120509010 30 61 11 I 0 0 OOO 01 107 56731 6 
Bb3912l17hbl210U06l70B0 3U90U051l05031205UlOa04o902 0406ll011oOUlOl0071663ll 
gb40l211777lP500Obl5100O0908061308051511021406l20304061lll000000H0495e297 

l,h4ll2ll_6h7b35 0 00412u7u4lo07o212040211070ll2o4110305C610llll0000100 6748296 

06421213 66 hi2iiu005I3Coo51o 08 uiiio7 02 1i0oO11104c 9 020306101111100000 04 950275 
O643l21t4431l5u0061411yo0e050i09040208020l0O0i050I0205101110000yl004749252 
U64 4l21i75 7i4nooo5l513050B06 031005030702020703o90202051 100100001 10 04055224 
064512 13 44 3, 12 0 00711050106 05 olU503ul 04 04000004 05010105111101000000048422 54 
0646121 166 7121. 00 05l511u3090b021103oilIU4020905o70203o511110o00001007050299 
064712116571 21 00051 1050209 0 oo2100502 09050109u4d 802020511 101 000001006 0 58300 
064 812 1 166 51 16000517110 80 7070107050111060ll00«090305051>11000000l00624529b 

0649121 17671 350004150502080603090401 10040108020501010511100000011005960286 

065012 1 1655,12n000fcl404ul0u040106u200050160o704050101o51 1110000001005452251 
06S112Il65712300072il5071U0703100o0l060u0111050903 0 40511110000001006052242 
06 5212116 6512(10»050905o2100805U040208a5 0107oiu6Cl0104 1 1100000001 00S24 922l 
0653121176713 (100071711 02 0 bOoy 2 0 9 050 Iloo70109o3o8ei020411100o0000100585627o 
0h54 12i2777j250004o'vo7o31u06o4n0o0l09i>6 010e02 080202041 11000o0001004s4 5226 
1)655121 17561 200005120 802080601 U7050105 o3000902o 7010103 1 1000000001004954212 
9656121 1 676 63500(1412090 20607041 1030 109050 I 0702030 0 00031 10 00000001004855235 
0657121.1 646115 0 00b0905o30907030804000«0i000602o501010311100000000006059301 
06 581211656120000509050107050 204030U(,70i0110040601010311CU00000010D374 52 40 
0659 1 21 3 7671250007 181503090603080400080 30 00501080000031 100000000100394 92 00 
06601 21.1 666125 00Q82U5 0 71Ou704l2a40lll0o0 10602o50101031000000001100405 02H 
066 1121 1,65 5118 0 0051410U4 06 0bO4060401120701l002oo010l021000000u00l00504 5220 
066212 Il75713nnoo7l911lolo0bo7l4070514<»80 3140713030bl01111lll010110767935o 
066 3l2ll747l260007l91iuoio0907120503130o0 4150613050 70 9111110001111078793 70 
0 66 41211746125 0 00520111010U9071507 0311 0502110bl20406061111011o001l07470325 
0b65J2lj7h6l2i00 06lol40bl00905lb060ol4 0o0314«7l2030006110lllll00100oB7030y 
0 6 66121 17671 29 0005 l909o»090 7 04 I205031i0o03 12061003 08061 1 1 1 1 100 0 01 10595 7263 
I)6 67l?l,166s52i000si40b05o90404lu030 30 9l>3011lo4o9020407inil00000110fa5fa02 99 
0bb»i2tl,6h5 1190o031513u5u90 402090303110303l20bll030b0510 1 00l0000 1 1 OSO 5 8247 
0669121 1655li60 00 6l3C7041oUbo310040310020H503l00204051Hl 00 00001005849260 
06 7oj2lj 766122 000519120510 080 3120 4031003041 103 090205051 1 1 1000000 1004 14922 4 
1)671 I 21 16461 29 0005151 103 0,6 03 01 0501 0 0 06 020 10bOlc70102(>411l0D0000010038552 26 
06 721 2116351 3 50005tilJai31'ol602C902020602u 10b02o50l 02041 110000000 1 005345285 
06731 21 1445 1 140UOel 0080211j0oyi0B0302O5020 10903090103041 llOOOCOOul00634827o 
()674i2 11627 1 250 0 0 521 150SI|0050 1 0904 0 3 090 50 4 I I 0 4 0 6 0 1 0 2 04 11001000001003945196 
U6 75121 1756I2100041U08o2«9«702060201070201lov30901030411l0001000000384 9217 
067612 117561220UOS171uo2u90b01070302090SOI 13 o4u9O20504 1110OO0U00i 005045230 
067 71 21 .1 747 1 300UOSI 6 1 304I'u 05U20V0202080302 1 005o902040410101t 0 0 00 0 0 0 4 0 492 0 5 
06 781211 74 6121000718120810050309 04 02090 2011103 o 70103061100110U001105 055241 
06791211 7b6 lPHOU052017 08 1oOo03ll04 02110302100411(j2040blll0001000ll049 48 221 
06801211 65511900061 20 9031007031205 031303011204 1002 05 06111110000010 0 5850249 
Ob 81121464612100041509050906031002 Dili 050110031801020511100100001006057 285 
06 821211 635121000611090410050 309030208020 I0903 0b01020511ll0l000000055 45221 
0683121 j 656 I 280 0 06201 2oBl 00 7 0215030209030 110030901020411100000001004746200 
0684121 17661 1 9000 609070208030005010005020 0 07020200 0002 1 10 000 000000 03739199 
06 85 121 I 6 36 63500041409 051008051205031 30 80 31C04 o 701020611110010001007081301 
068612116661 230004 150706090b030903021 1020 I 09020801 0306 1 1101 10 0 0 010 0 7 0 59291 
06 87121 16351 i fi00O5ll07 0 4li;0603120402110 301 0903090202051 I I 00100 00100688931 0 
0688121 J 5451 15000 4 1511 0207 02o 10 60201 09020i0802()5 01 01031 1 000000 0010049 55235 
06 89121 15i5ll200051Bl3020o020l06C100&9040l08010701010100000u000010055S2253 
(1690121 1767645000 32112101009 0712060414 0703150814 04 07121 1111111111105957246 
Ob 9112117 7765500052012 101009071 506031208031 50 8120408121111111111110 8085387 
1)69212.1 1767 1400005211409 10 100914 06 07180804150614 04 081211111111111 1.0 8986394 
0893121 1 7776600 00424141 IlOO 90 7180704 I80b0314071 50 4091211111111111107580 375 
0894 121 1 7671350 0061912081 00707160904 1208031105X20408 121111111111110 7575 370 
1)8951 PI I 66863 50 00 921121 1 1 0 1 00 81204 031 3 0 80212 05 1 103051111111111101106080351 
0696 121 I 77764 20 004 1909081 0080710 0404 1209031 2051 103051 I 11111111101108972355 
1)697 1 2i 1 76764 50 005201409 100908120 90412050211051304071111111111011 10557 0 3 10 
0698121 176715 DO 0 05 20111210 090 a 13080314060313041204 081 i 1011 1 1 11111106065296 
16991211767 1360 0(1821120810 070611060 312050213041004 0811111 11 101111107560301 
S7 00 121 *6766350 005231415100905110503130803150609020411111111 1011 1108568310 
7701 121 1 76764(100051 9121 1 09080713U604H 040213051 104 0710 1 1101 0111111 0&V65 3 02 

17 02121*766631 0 00518131-1100907090803060402100405010210 lryn)TirrnTl"10 6iB ‘ 6i f l"S ~ 
1703121 1 767 1350005211310 lo090ai4O6O41l0S03l406ieo4C7101 111H10101107069332 
)70412n7h8837000B2a}109iolOU6l40503130S02130Sl00408T191 111 1 0011011 0 7665324 

17 05121 I 766 631 0 0051911 07^ 0 OJ!0 5120803120604160715051 00911111 0 10101 1 06560308 

)70bl21176713000D62010oSI00906120402p904pl|o:i>'*ir'6012»a68* 1 n( .... . --- 






«<u> 1 IH11 uuu-<iouvvt>luu BO'sllUbOHie 0402 Ilob0 902040810001llljlib0t>l 55289 

07 J0I211 747 1550001124181 i 1 0 OVoooB 0 60208050 1 0o03 o7 0 20 4 08 llllllOOOUll 059 05310 

O7nj3(i6fc765«;ooob[9ijQ9jgjimi5jji^,j,(lgjjj(jijyjjgj,7jQPjl3yOgjjjj0UH,101107970332 

07 1812 1 t 777845000112812081 01 Oubl 11050311 05021 005o903050Sl 11 1 1011 0 01008075389 
071318(1 7f.b63na0 041 8 I 5o7 I 0 09 o6 1200051 5040 1 07031 004070810100011111107486524 
071412 1 1767 132000516130812.09 051 3050316 04 021105110204 0811101011 101006965310 
07 151811767 14000051 9 130810 09 05 05040207 03020o03l>7 02040810011 lllOOll «65o629 7 
07(612 11 767 1250004P81506100907 0V09031 006021 1061 40305061 000 1 11111100 65 57275 
07171211 6661280 o05l6l0041o09u5ll0403l205020903o802U4071 1110000101107249268 
07)8)81 l6651fl5000S1612u7090bo30B05«lu9u4U20B03l0030b07H0 10l00101 I 06149286 
07 1918 1 I 7 46 18700061 61 0 ObU 9 05 U 3 0 9 0502 1 8 0302090 3o9 0 2 0 4 0 7 111111000010059 o0310 
072017117661 2R00051915 o4o9u 9 041 10 403130502130 61 104040710001111101006075339 
I>72n8n667635o00hl813o91ci07l)6l0u601l5090209041«03040911010010iuil06659301 
07 281 81 1 6261 190004151 1 03 1 o 09 0 4 11 0 502 1 3 0601 090 6 (jO 0 3050 7 1 I010ol0101l06070i46 
0 723 181 165941900 0520130 710090410030401 07031104 080204071 1 10101000 110757034 0 
0 7 24181 I 6661 21 0003lS09u4090503o6020l0804000903o50l0207 1010 I 01 110 100655329 1 
1)7 251 2 1866664 10005 1306040 7050 3080 30 109 0603070 30 60103061 illlUOOOO 10 07458256 
0726121 _t766645oOOhlblOo5iT)09021UObU3l5040i0602u502030bl00101l0001006546273 
07 271811647125 00 0614110706070 30 90401110502 100 30702030510110010001 0 067 6 7292 
0728181 1b3511500051915ll0900o2090401050 3001103o6010203ll000000001005746221 
97191 81 t 77765000038316 141007 061404031 306031 105 11030509111111110010 07 680324 
5733181 1,7 66 6350005 190908 l_i.o8051 10 50 312 060414051203050811 111 110010007573342 
67311811756121 0005281 7 121 00704100 5031 S09U31 204 110305071111011000100 57 59281 
07 3812127 161 1^900 07 I 61 0060 5080 51 1040211 0 3011204120203 07111 001100 0110 66 59301 
0733121 17561 )900048109060705081 10501090 6020902060 I 0306 101 0 000 101 1 1 07045270 
07 341 81 1 6 1 6 18000 06 1 0050 3 0 80 6 0 20 9 0 501 08 0501 06 0 3 0 7 0 3 0 4 Ob llllOODOObll 05355283 
0 735181 16351180 00 71 109o8o906U410060lua0 70lll03o50l020611l01000001 1064 522 7 2 
073bl8l!645ltt0005l6l2o8 09060 309050108040ll603o70l030bl0l00ll0001105340275 
0737181 I 6461J60U050 90 60408 0 6 OlObOlOlubO 30 lObOiObOlOeOSlllOOO 00 011006151286 
3)7 381 81 1 6561 1700071 2obo207 0bo 107030U0403U1 0902 Ob 01 0103 1000 OlOOOCl 00505627 4 
<,I)V3918J15I5i( 80uU5 iibU9 1)80605b 1 o50300061j30211020601030311 100000000005143H35 

317401 8) 1667121 00071 41205100801980 30 109050H3o3ubOl 0403 10000 10000 1005157277 
0741181 144411100 (J7l5luo5tu07ulu69201 09 U7011U02060101041000010000 1 10 3959221 
3)748181174612100071409020 9 070111050009050206020901020311000 0 00001004849224 
3)7 431818786 1 1 7000b0905o409ob08UD060 Io7 0b0ouo0 1o30003!03l0000i0 00 3j 1003650219 
3)7 44181163 6 12IOOo7l6l004lolJ7olo5020U100b02060)000 1020210000000001004749240 
"74518116151 180 00718120219089 80 60301 020 101 05o )obolOl02001000000U1003B502l7 
3)746181 1645 1 1600031 20 705099 70709 0502 12 1)6020906080 10 309 11111110001008076 36 1 
"747l81i635l?n 0 0 Ob 1107o4090b0411O 50 2100 bo 1O9O31103 050911111111001907679365 
074 81 8 1 1766 1 15000bo7050209«B969b0 301 07 0 601 0705o 8 02 0 4 06 V 1 11100000 1107061311 
6749181173511 50 0071110 0509 0097090 30 1 08 0 6030904 0 8 02 04 0 6 lllUllOUt)0100556S265 

0750121 86 871 3009 05 lOOSyOu 6050 2 0604010 50401 08 03070102051 1 1 1000000 10047492 01 
0751 181 ! 5 .1 5l J5oOOS'l 00gu3'ub0604 97 04o I’obO 10o‘o70 3‘o6'o 1020511 loOOOOOOl 10 6564312 
0758181 151 5121 0006151304990 O0 50705ol05o30l07o2o7ii2 03 051 1 100010001 1)0555627 4 
"753181 1 647 l3iKiu0BO908u31O0996l405wl 14 08021 104 1203040511100000001 10 626329 8 
0754181261511800031 5120209 08(141 I 07 0 1 090bO 11 0o3 0 » 01 0304 1 1 1 00000 JO 1 0 0 39 59240 
0 7S5 1 21 !b66 130 00 05 14100 90 907 02 120600 12 07 02120 3090305041 1 100000 001 004955246 
)-"756l21l6451l9090712lOo41iJU9v2ub060 105040107o2u4(ljiuo0310 10000oOOlo05B«5202 
_<j 7 S 7121 1 o57b300007i 71 bo 30 bO603980503080502143)4 1 0 020302 1 0 000000 0 0 1 003 9991 99 
o'; 58 122 , I 76 7 1350004211709190998 t5o6o4l50 603l406 17030510 1 1 111 11010 110 9570398 
"759122 17671350006 1610 U9lol0ofall0603120b04l6o7l2040bl01111101101| 1 0 927B37 7 
"760 1221656 119O0O52ll3u8lO06u7 l60 7o2llOS03190 6140306l01illlal0011l08 5803S6 
"7611221 76t 1360 0061911081 00506l‘iOb«311 05o31607 1203ObO9liyilllu00ll0BB76375 
"762 122 I 7671 310004151 0 06 100605120604 1 1 0 502120609020409 1 1 1 I I 1 OOl 1 01 08065345 
"7 63122)777 64 9000524 1 1 o91 9 0 9 90 1 20 5o 3 12 0 502 ( 60 5 10 03 050 810 111100011107069325 
" 76 41?? 165612 (100 05281407100705150602150601 1 50 51203053)81 illHOOOOllOb 570321 
3 "7661221 777 I 32 0005 15099 61 0 063)5 123)50 21 00 502 1_105 1203o5oeillll3)1010l oO 65653 01 
^07 6bl22168bl210006l2u7051U06U409 0502 09 0U3)2lio4 1_J02050B11111010>0 100506529 9 
"767122176663400032413081010061805031505032005 11030508 11111100011106764312 
07 68 1221 646 121 3) 00522 140610 318961 1050210 0501 I 104 10020507111 I 1(1000 I 100 7 270324 
076912217771 350U06l6120ol0060SH050209o402l604 11 01 0307101 I 1100001 1 Ob8b587 5 
077(1182) 666 I 2500091131 70710069513060 2120501133)5 lb 030507 11 1 10110 0 0 110 7 573302 
W7711221666 12000082413060907 04 J 2 05021 104011104100204 07 11101000011107 669301 
07 7218217 67 1190006)9109610 07 951104020904011103100203071111 lOODlU 1007 765298 
[ "7731821 667 1300005171005131050409040 10903011003 1_1 020507111 1 U 0 01 0 0 (11 0 586 024 0 
<.•-7 741221*5 6 121)0 0 07 2413ljbrt06 0bl3 050 211 0401 X4030*9025231J1711 11 B1 DOOOTl O?0603JO 
1 3)7751221666 1 20 0 0 0S23130^"905 u41 1030 1 100301 10031 0 0203571 1110100001106 56 4274 
"7761223 7 47 12500 05801207 1008061004 010 7040111 043)9 07 030711 1 01 OOl 001 106563266 
"777122 17*7 I 25 00(142419001 00604120491 11 0301 103)5 3)1020 3061 1 1 1 0 0 0 0 1 0 1 1 0 555 724 5 
"7761 221 S5BljoouOb20l20o0906U5 1004013)90401 100310 020406 I 0100 100101106559231 
0779122164 5 1 1 900051 1080 30904 030605000 o020009o 2 3)8 01 02061 1 110000001107 068312 
07601221 6*6 U90007J4l 0o4100503 11 0502 1 405011 004 110305(16101 1101000100 5940237 
"78112216651 1 300071 41 0Oo0905u 4 15060310040112051 102040 61011101003)10 0 676129 2 
"7e2122.l6h6i2ioo0bl4i00 30«0b0310040209 0301ll02o601 (12061 0 1110 00 011106859285 
"7631221*76 120 000320 110o3i90605lb050l i 10502 ltto4 1 102040511000100001105455275 
"76412214 85 1 1 500051 70905l00o04063(3000SO20Ooe020401 PI 051 J 1 0P1 00001 00404 9259 
■V.0ZS§i2Z 1685115000 62 010050905031003 01120502 15o4o6010205111tl0100001003S4 8225 

■ y7Bfa 3L221 6*6 121)0005201 00567(^5033)60200090401 09031)601 0204 11000003)001 10 544 08 17 
-4)7871221 7*7 1350005231708100906 11050302020111061 004071 1 11 1 11111J 6 11 090 7036 1 
07881221*5*131 000519113)910100815050312020211061304 06101 111111100110807637 5 
078912217676450905-19141 11 00908 iSObOi*! 2 0502 l2O6'o60 3 OS'l OllllOlOlUl 106670352 
07901221757131 00052315131008091004021 103011004 10030610 101 11 11 no 110858037 1 
"7911 221 66*6350904241016100906120503130502110609030509 1 11111100011 06S68321 

07921221**7 131)130041 714120909061205031105021004 I 10305091 nil 110011008560320 


079312217361 150006161105103)70411 040 10806011305 05010208011 11110001107677359 
"79412217*5 1290 0 062414050 907081206 021206020904110306061 nnoQOn 110 757035 0 
"7 951221747 1200005150805 to 100712 060211 0903 100611030 SO 6 11 110001111105960 310 
«7gbl221fe*51380006221S071009071006021005021004t il)«060SJ I noOQon 1108865339 
079712217*71 400004 140806090603120602090701140509030307111 11 OOOOgJ,! 076573 1 u 
07981221*05 ISOOoOS 160804090805130401160801060 3050103(37 nil 000 100liijS76532l 
a799t22j**5*3*a00Si2090 80607ubu8 050tC60o 021006 07020407 118101 00 On I 08570360 
"60" 1221 *57 13(1 0005231409 lOQ 90610 030 214 0903130 61004080 7 1 lllOVOlOOl 1^6559 295 
,080112217 67 12*00 0814123)81007 315319 07 021309011404 11030508 1 0100 0 noon 068S4"S9 

"8021221777 1290 0:0518140 809 070612 0402 } 1 050106.03 } 193040611110 

"tUBOKI 33) 2.t 4'i t •' y.; , • , 1 . .i'i'iX--.i-ii-.---'T-!'*?'"''. 




O6oilS2j7fi7l2nOU0aiul2tiaiuO7i)iiUS<07021i090iltt0Ull0i<J5'0tji01l>0U'^i®®l^°*>*^^‘*‘^^2 

U8o2J??17771?9 0UoSl61i<^H0Vll70ol£0«i0211050l06p3ll030906111l0i00001i0S6it7^35 
0603t?21^6a7ia90u0JloI«ill00'<ottlt>0B0a09050 3l00iill0a000olllJCU00001 l048«6i;51 
OBouj?j)*7f,fa3f)(n)Bi(ovu7g3o<^O^y3imoQ^QV0t,O1.0‘7d3ll02u80bllli0U0OOUllt)S7 5Sii7U 

Da{|Sl7Z57t,t;l2i;o00S>l9lJ0309UuUbia<)tt0 I I 2090 210 05 0 90 2 Cl a 0 i 1 il0000u00110 7 0bl3ia 

t)8ot.J??j7u^,)2i0OO9iVioi2i(iluOBj2t)801>l050£09y3D803(i5oallJ80000Cml0S7592Ol 

080 71?21bu513i)uuobllo 7 0 20 9U7UiO‘»0«OI080C(01110 3 080203051 I10000v)0ull040 38 196 

O808*22j|(,^>5B3,0O05 1C>(a0 0090500070401 0706 001 10409020404001 >000000 1 105045241 
0809122 1 7771250006 )208o60 90 504070S0lO504U30r031002w4041010000OO0l I 04854225 
Oai0 122J7hbb320oO«Oeo7oSl 007031 30402 100 701.1602 11 03040 3000 000000 11105046223 
08lll22l7hhl2)OU04 2314u7u90 70 3070501C»50301l50 4o501010310010000001003547202 

U8 121 221 65652900051 513031 006(14090400090501.0803070 1 020300010000001105345210 
08131221 635' 150009231 2040808 O509Q50 107040 10903 0401 0 1020000000000 1 103947 215 

H614122 1645)17000810090303021) 1104030106030 00 60 10602630200100000001003648202 
08151221 737 l2900U60o0bu010060306040109060006020902030 1000000000 010040452 11 
08lbl22l77 6buiiOOObl9lOobl0 09 0Ml304 03l6 050215 0512040709111 11 1000 11107 86 9362 
U8l7122l6fl51J70006l5oao4o605o3110402l2050211041002040911lllllOOCH107965>42 
08j8l 2?>4l51I50oOb22lBObloCBo5l004021505031i061004040911111lOV0111 08166317 
OSI91 12221 ul m 0 0081 71 1041 005020903 02 090301 10031002 0 307 1 011 0 0 1 1 1011107 56 8354 
08201221 665536(1005231 404090704l 003 03110402100 211030 507 11100010011108169 3 45 
08211 22 1766136 (i006I811(j51006U4«9U30211040210020902o40711111oOC 001105S65312 
U8221221 666) 25(1006241 864 10070309030210040110030601 0207 I 1111100001006965310 
08231 221 76 71 290 00521 1 6030 906 021 204 0 1 1104 021002o50ltrS07l01lOl000110 06&6 5301 

0B2UI 22 16451190005 20 140210 0 6021 102021203011104100203051110 OOOOOOll 06665296 
I)6251?2}76612i0oo724iao31o07o20702001o0300090205010205lll00000001l07565302 

08261221 645119 noD61408o2lOC7(/lia030i0802010601o7010205l00001000lll06660312! 

0 627l2?)ol5li30U05l7J1020906020 90301 14050308020701020511000000011 106562296 
08281 221 4451 120UU9U9oao2080Su2l 00201 080201 10020501 02051 11 10000000 105456276 
0829122 1 63 51I?OuOblfe00020906u2100201110S020902o802030411100(i00001 106155267 
083012216551 13000720141 009(17051 00o030b050i;i0O5u903o50o 10101001001106757245 
0831 122) 5451 150ci0Blbl)7640908u30b0402U70 3021OO3tl9u£030ol 11 100 1000 1007 27 03 35 
08321221 5351 15 0 00 6 I 2 0 70306 0 4 U2(190e 0209 050 1 040 1 0 6 0 1 0 2 O 6 1 1101000001106965301 
08331 221 545 1 10000520 1 4060906921 0 0 5021 l(/703070305010205lHlOOOU01000 6lb2 2 96 
083012217571250 0051 0 07 63'^(t 5021 104 02 120 30 1 09 U3 U 401010511 10000000110585 4 27 0 
08351221515121)1)00 61207 020702020904010 90 301080 20 60102051010000110 1005959299 
0836 1 2?J 767121 0u 0 622 14o7o90 70 31 105 02120801 07021)40304051 11 00 100001 00615 4265 
O837l2216461j50u071006o4090O01o90402U&03010903l>701030310lo00O000lUOb049246 
0 8 361221 5651 1 7U0US 1 0U7 OSOBObull) 90301 0702001 1 02000 102021 01 00 (i 0000000495420 7 
08391 221 6261 1 2D006 o90704 07 Uo 0107040006040 i )0702660 1 0l5100000o0u001003950200 
08401221 666635000621 1 1 060908051 1 04031406031205 1204u&101Hllll0flll975703l2 
0641122 177553 (10 005130904 lOlt/0509 03 O10a0602llO4tlQ3o5lOlOllllll0lll07573 3 42 
0 84212217461230005141204100 80 31006 010 8040 21103080406 091 11 11 110001 107761376 
084 3122 1 44512 0 n 006 0 8 Oo 05 050 5o4 09 07 030 6050 4 Ou 0 2090 20 308 I llV0ll0001lO7 67 9345 
08441 221 7671 3 1 001 1 1206 021009o407 04 010 70 o021CI02(i80 10307 101 HI 00001 107572336 
084 5122! 67 265 0 000«1UOB03000 50 307 03 01120 503060305010307 111 10100001 106077 32 9 
0846122 2 4051)30 0 081 51204 09 0 So 3 09 05 on 1 07 02 07 03 0 60 1 0 2 07 1 V 0 1 11 00 0 0TTtr55 4 5255 ' 
084712214451 160006060601 090603 OS 04 0(105040209 03090204071 11 10100001 106960300 
0 84 81 221 7777850005 11 (180 91 008020906 021 208051105070203061 11 100 000 0110 6259292 
0 8491221 4451120007 1210020706(12070501070403 09 03 u902o 50611 1 10000001 107265350 
0850 1 221 4451 220005 I3l204(0?0e021 0050l060So3l0040701 03061 11 10000001 106467292 
0 85 112214451 I 500061008u 7 07 Do 02 07 03 010 90 6031(/03o70i^06ino0o010011074603l6 
08521 22 i 64 6 1 20 0(10 5 08 04(14 1 0080208 U2OO07 05 0 2 06 020 60 1 01 0 6 1 1101000001 10586 5301 
0 853122144210700070 90BC1090702110701080602110 30501010611000100011 105762274 
0854 1222 4'5 10901)07 05 04 0007 Obo/o 90501'(;604 02*05 OOoS 0 1 02'0 4 101000000011046 54225 
O 855122164612 0 0005l8l20ol0080lCit> 05 I)j09o6I/31202o7uio104110oOo00001 104045196 
08561221 41511 1 0()0_6U,6 05^0504 01 11050108 06 0206 010S01020410000000D01105450260 
II 65712224351140007(180503040401 08 04010604010 50 0o500000410100o0000ll03645210 
08581 22 1 646632000624 151 01 01 007 07 0403090403 150709 03 05 1011111100111108070342 
06591 22 17761250006131005090604110603100504 09061104 06 1011110111101106179365 
0860122166563500072415111008oo0902040907030904130407101)110111101107557296 
086 1 1221 66 6 63 000 04 Iblb031o0906ll0c 04 11 0503 110415050810111111110011083803 75 
0862 12214 45109001 0 1 40 80 4 I 0 0 6 u 6 I 2 07 0309 0403 Ob 0 4o 7 0 204 I O 1 lll01lQllll07787305 
086 3122) 666629 000623 15041 0 1 uool 1 06 020 8 Ob 02 09 05 1 5 0 4 0 7 1 0 1111110101110757 
086 41 221 655) 180004 16 130 81 0 09 0613090208 06 03 llOSO 9010309111111100011086 87 359 
086 5 1 221 44511 4 00 06 10 070208 07 0515 06031 103011303060lQ2091UlH10U01tlQ6769365 
0866 122164 7121 0 0 05 24 14 oSl 0 0 9 U5 09 0S( ) 1 0 7 04 0 1 09o20 4 0 ) QZl^ l 1110110101107969 325 
086 7122)66663500 05 17 12080807 0612 O70ll 206 02 08O3Tl 0o050 9 1 11111011011081673 06 
0868)2216b51150006090ou30D^030o03000603010b02o702040eilllll000011074683l2 
0 869I221777d4 0000324 1505^ 0 0 9 0 4 I O 08021 40 7p3 j)9(14 p 8 03 0 50 8 I 1110011001107161300 
087 0 1 221 655632 0 0 0S^4 13o8l009oo'l 0050 2090502160 5 10030 SO 81011111 0 0011065802 88 
0871 12216666320 O04231ao91o07o5ll0e0llo06 0ll003(i70204071 1 1tlo0o0o I 1075S9297 
08721 22 1 66612600 05140703100804 070301 030201 050208 02 040 71 HH000OOll0b867311 
0873 1221 7 46 120(10 05 1 1 070808 0 6 031 1 0601 09 04 01 08020 501 0107llltl00001ill05960297 
08 74 1221 646 1 250 0 06 1 I U90709 0 9 0 3 1 60602 1 4 060 2 I 0050 8 02 0 30 7 I 1110110001006861311 
08 7S122 16661150 0 0620140410100409050107 030107030601020 7111001001011074 653 54 
08 761221 5 3511 500 04 09070 107 0o03 100601 0905 01 1 202 0 3 01 01 0 7 1 1101000011107270340 
08 7712216661190 0 0512100609070408050 0 0503010 90 4050101071 1 1 11000001107189 312 


06 78122 14 451 11 00091 609030907021 00701 1207011 004 0602 0306 11111000001006870301 
08 79 1221 6 45 1211 00 0 6 131 0080806041 I 0501 100501 1 1 03 06 0 1 030 6 1 0 1 0 0 0 0 1 111007368315 
0880 1221667 1300o06u504030605u 306030004020 104010601 0 106111 10000001 106565299 
088 1 12216651 20 00 04 060604 07 060 3080401 080501 07 0106 02o306llll0 00000110616530o 
08 821221 6 451 I 0 00 0624 1 8091 0090 305020 104030008020501 01061111001000100556 5287 
0883l2216661i90006l91l06l007u2l00500 11050109040902050611100011001006668297 
I 088 412226551 1 5 0 0 0 7 1 4 0 7 Q1 090 SO 3 1206 01 j 5080 11 3 020 5 00 0 0 0 5 0 0 1 001000111070 65301 
10685122) 7461 21 (10051 70906090 802120601 09060111 030501 0205 1010001000 1105658275 
^088612215555300006131105090703120501 OS05B11205o3(iJi200400 1 1000 000 1104955227 
|0B89122164 5| 1900 081 71 0091 0080 110060oOttOS0006C207020204 100 0000 lOOl 10494 8212 
069oi?2j646l2n0005161002l009o2ilOS010302000701 06010)041000001 0001105648237 
089112217671250007 18090610080 1100400070500 110)06010203 100 00(1000 on 05 145210 
'089.2 1221 84663(1 0005 161 3oaiu09()2i2ou0l 12080 1110406 tJi0002lOO OOOOOOO 160 5998235 
089321 118551 12 00061409 11090807 I40302090702ioo4l 0030809 11 1 11110 0 01 169074584 
089421 ) 5.4 1.5 n3 00 OS 11090509 07 051105030 805031004 10 0305 07 lit 11600 001 108077345 
0895211 131 51 14(10 060907 04 101005136501096661 i poOllpSoSO? 1 ItlOlOOOOl 10 7 970 356 
089*211 11,1 SI l4OQiOl5O6OblOp9O5O8O5Og6703OT99p2c'iOlO3O6l.l I 1 OoOO 00 110 756' 345 

08972 1 1 I » I 21 42 n O m62H )ii I » as 4i« * n.. A „ i.« ' •- 




'“'’7?lllH?1070007?2lloiilUUBuilIUUU0050 40UU90io7ujO£06lil0010«OOllOb5lj732C 
>8 9a? I n 3?4 tl30o0j2ul50 31atl7ubll0j0107060l0 90 30‘j02u40bllll000000n0e8s52'?6 
>6 99?lil3j51jh000bl50904l0ybuMll03Oib904OlU5ll2o‘7O2o20bllllC100b00HO54S5£7S 

9900?! l!«!SllB0uo7 09 0bOltJ9Ob0il202Ol0au5O110O210O3Ub06lllO000UOill065S63lb 
>90 l?t J ; 10 60 0 0b0907u 1 100704l3lo01110o0aoa02u90£ 040511 I OOOOUOOl 105698257 
09 0??}l’ll!5H)00OSOfa0fe00070o02l4U30l0e0M0i:llO1090l0204lll0000(;O0100il94S221 

>9 0 S ?1 1 1 JlSl I ?000 6o90bU20o05ol 07 03 0 0 0oU502090 3 0 9 O J 0204 1 1000000 005 104992215 

J2il4?Il! 1!?1 090008 160603 1009031 3040 Hd 09021S<»2 10010204 11 001 0000 01005447294 
t9^?} I!b16l?00o0fcll0b021 00603100401 1150?0 0 100204 0 0.0 0 0 4 110000 OU 0011051 S5 232 
0VD6?J iiai(a55D000509u70 109 06ol0e03 0 1 0503000701 1)70 7 o 104 11I00000001P04 96 0217 
0 907? n 14351 l?OOOBoeOl0007060l05o20o04030l0902o40 1 01 031 1 00 OOOOOU 1 004748213 
0908? J 1 1 4^/, j 1 7000b?314031 006031 1040 1 1 1 070 007 02o6 0 1 02031100000000100604 8239 
0909?! 1?4I3109000710 06040 60 4021103010b 02 021 0 030501 010511110CrOO<)01005255225 
0910?! 1 141151130008 09 04020 60301 o9o2 010 90301 10 03 060000 031 1000000001004948266 
0911 ?1 1 1 4131 090007 1 10 7uic|l?0300060300090201 11 02o5^Toi 03 1 I 00 00000 0 1 00584 b2^<> 

09 12?1 i?41?ip9oooaBV07010o020008020o04i)l 00 i>9l>2l j5 0 OOP 02 1 10000 01)0 0 0 0 037 45201 

0913? l 1143?} i nQOObOb04UUo903uo07020010020009o2 1 4 0 ny 02 1 0 00000 0001004539 198 
09 J4?l It 3? 3) 1000071 00702 07030 1 Ol.Dl Oi. I il O t ilO tlbll 1 f> 4 0 00 0 0 2 1 0100000P00004049J97 
U9 15?1 j t 3?3109oOOB'?2UoI'o603uou1 030o'io04 0i'o8oi'o90 101020 1 00000 0001 0036S42 1 5 
0916?! 1 15?31 09 0 0 07 160902100500090201 0802001101 05010101 100000000000044 48 226 
C9l7?ln7 36 119000614090609070312050 208070200030602030811110100011106860310 
09ia?ll)4!511?t>00vibll6310j0030904 021 j 080209020 90204 081 11111000011 0 6765299 „ 
09 19?! 11 4) 4)I?uui 0161109 1006051 1 0302 100301 1003090204081 11 1 0 1 0 0 0 M 1 0 7 B 65 3 0 1 
t>9-rDyri’?T7 ? riTTTto^os-o^BirrTiraTiJTt 057740 o 60T<r3777TlTT5ri oooOi ios96‘iir?97 

0921?11)615)17ooOVI91 1 02|1 U 0 7 uS 1 6 04 02 1 3 1 O 021 20o 110205071llllOOOOC11061b7301 
0922?), 1,15161 I 50007110703U9 05 651006020905010802 060 10207 I 11 10 10 0001107461345 
0 923?! 1 ?bi 51 1600 07lu0703070704Ue030 107 06 010 70 3oo0203071 11 10 100 001 10456527 6 
1)924? 1 1 ?656l 280 00411 1 0 02 09u 7 U7 090 4 0 1 0604 01 1 Oo5 04 0 1 020711 1 100010017066 59297 
0925?1 116651 l90U05l30oti71U0766lU05U209ub021u0305ulU1071110001100 I'll 06865299 
0 926? I 1141 51 19OO092u0B«4a907O4l20o01 110802090 4090203071 1 1 1000 1001107 057 288 
0927?! 1 14331 090O05«9u7u3t,705u6050201 OoOSOl 0 7010 7020 306 1 110 00 000111065 64278 
092B?iint?ifl'7(jo0 92 4l3u7lUluo4060402120 702l5u31102030DllllOl00001005452250 
1)9 29 ?1 1 15351 160 0052210 07 16 JoOil 30501 0606020 702 060 2030o 1 1110000001106155 26? 
0930?i 1 1416118 0008210 90 il 007 uJlo 05 oi 060 40 1 1203 0 90 2020 6 11110100t)0100e05526 1 
')9 31 ?ll 1615 llhao 08 ?lo 7 u 3 luu 765070 50109 0 60 l 09 o 2 vi 6010306 lll 00000 lon 0 blh 3 29 6 
09323 t! 7 « 151 luOU 092 o 060410070 o 06040 l 0403 ol 07 U 2 0401010611100000101105857287 
0933?! 1 I 5451 15fl0<l822l2oBlO08 0 4 I I 0 60206 0 4 0 206u4 0 9020 4 0 o U110000001 10o555293 
l)934?llt4l4109000b0904m06060il004 0u0605010V0 20BOl0106lllOOo00011 10 6366 239 
0935?1 11 31? 1075UOB1 51 10VU7yo0 1 0504010503010701 0B02O3O5 1 1 10000000 1 1060482 )0 
0936?1.I??!?lo«00o 721 1OO3C909U 31205000604010902o5010 1051 llOOoOlOO 1005539273 
0937?i 1P6151 iso 00 72214050906 02 U9O40 1 0803021 io4oo02o305HloOiOUOO 1006150247 
09 38? 1 H<1 J 6 1 24000 609oa0209u7060 5040106UbO 10o03o70i03051 1 100000U0 11 05037205 
0939?! 11.6 151 190007141 105060QU 50 7040U04U402 040 l q2 00 0. 0 0511 11000000 1005845240 
0940?! 1 1 6461 20000621 15u91Uuoo50BU5o 00503010 703040 1 010511 1 I 0 0 000 0 I 0045 54 £27 
0941?! I 121 210600071 008050 606011 10502040201 100 20902030411 100o0o001004049197 
094 221 114 1,51 ibCIOOblBl 1031 00902120602080501 090io80202040U 11 010 0001005957255 
094 3?! 1 1 4 1 5U90006 95U3<I?/ Il5020'lf09050,;f0 110201/1 105Jb 6020^0‘^‘11111000111075 69325 
0944?llt6J5H700U5l5Ho510 07 o 5 l 20605140503 l 7 o 5 a 903050 BllllOo 1001 11068 67 310 
4945? 1 1251 ? 10800060 7 0 30 1060 30 1060201100302110 3 cbOl02071llOOOHU0110b8 67 312 
11^48? 1 1 2 53611600051 81503100801 11 030115 05031204060202061 lUOOoll 00 1104961300 
0947? I 11 2} 210900 loubU3oloA04oiOB02000702011102030000050 lllOoOyOO 11 05755 299 
094821 11.51 511 30 00506060 2O705O204 01 0105 0200070 ItfTOTTTl 0511 100000001106757297 
09492I114US1 18000514100 30 6C5o11102 00090201090 2060l0105l0ll000000110o055 29 6 
095021 117351 1800 070907 U105040U0503C I 09030 1 100 OoSOlO I 021ol00U00O00 0060 49225 
0951?lll41u!inooOMl2 090S06Uo0507030 1070301090 4iCi04o709lllHu01101iU7bb7503 
095??!! 1 716 1?! 00 0 60907 02090 60 60 b03C 10 7 0 4 02 110 6 0 90 3 0 6 0 7 llllOOOWOlllO 6555 287 
095 32 1 I?4131u90006l00e0l060702 09 0400 06 020 208030 90 2040611110000001107555 310 
095a?lli64 6115000B15 0o0b09 070a0805o209 04 010e0305 0 102081 11 001 1001 11076 69 30 2 
* 095 52 1 1 15251 1200 07 1 70 90 6 1407061206010 90 6 02 10041 )3000 007 Illll00w0011070b6 297 
09562111 4 1 41070 008-15 i005''0Vi0 604'07040l'lOo40ri 1040602 0 2'071 11 10 100001106569310 
0 95721 1 I 3322) 60008090601 obo 603 100201 060501 llo3o 40101071110 1010001105559292 
095821 i ,16161 1900101 10603 0(7060511 06021004U207o2o9030507 u 111100001006853273 
095921 II6461?5 00 0509o502 0j908o509040l05 04 000Vo3o4010107llllOH0001007l66306 
096021 l!SlSlJ30O06lbllOalulOO70904U00fa0701 1 105060204061 I I 1 0 0 0 0 1 0 I OD 4 5b5 29 8 
0961211 14 14109 0 0 05 100601 07 05020 90501 06 07000200o50iai061lHl000001005452253 
0962? 1 1'1415) 110005221 102 10 09U606040I)1>7 050 014040601020611 I lOOOOOOl 1050482 44 
0963?! lia' 21 09000715 13o3SgOBo40b050l0607000603o50 1010611100100UUU0454924B 
0964211 Ia?41iiooo909u4 04c(503oi0b04020302000702o4010 1061 11 11 0 0 0 0 01 0 0 724925 8 
096521 U 5! 51 I 20006090601070304090601 0*010109030801 03061 1010100001105847259 
0966 21 1 I 5151 i 20007 1 0 ue 041 0 0 6 05080401 0 807 0 110® 2o 9 0 2 0 3 0 61 }H100 OOgiOO 6546273 
0967? i 1 25,351 ih0O06()90S04 0906040903010o040oll05uS0 1010611100010001106466 291 
)Wi968?III6»51160v«910o£o1C 7001)2060501 030200060 1i-i7 00QO D61 1101100001006154280 
096 9? 1 I 177664 0 0004 160904 11)07 04 130602 I 310020 90506020206 1 I 1 0 00 00 0 1 1 105 054221 
0970211f’415ll 00 0 061206031 0080 510 0602070601120408020306111 10000101005449224 
0971211 13 iaipzo 0091 109041^(16030703000604010303030102 051 Ul0o0100y0036432l5 
0972?! 1! 4251150008l7no6l)r907o30 906010404U00501C)5OOP00511110000001004646226 
: 097 521 1 I4l?l<)80«o74ai)703o'i9«6y3050l0 I 08050 1 0702Q 7 0 102051 llOOlOOUUl 004 I 45224 
“974?j li 11511 tool OloOepl I O07p20202000503000o02 0401010511110000001003346 199 
0975211163511 ?Q 06^1108 030 604040904 01 060401 1 1 03020000051 lllOoOlOpooO 6439269 

09 76211 i 2 ! 310 90 0 0508030 103(120 106020103020 01 002 06 OI 02 0410010100001004 95 0276 
09 77?! ! 13131 1 ( 0 008 171103o90803110 7010403010 702040 1010411110000000005751288 

»97a?ii i2i?io70oft5i2a9o5 iqot ..'-j;?'ji. ■ vVj ; ? 10410000100001105050222 

*0979?iii7.1.61250o641912<)2o]90c. , . 7 .'.. .. 4 1110 0 000001604947252 

“09802111 314 109001 11 00401 ohoi. Iv j . e I - 1. - .. 5 I 0 0 0 0 1 OOO 0 liro«449 2 22 

0981?! 114 1511500071 006031fa08oil005oiOB0600060204010I 05001 00001001005346270 
0962211 152611500051 10601 ipObo l 090300060400060 1 0500000311 I 0 7 . . ■„i, ; C-T35=TT 
0963?ri 171611800071 50901 lb070l0802&lO908021 001 0601 02031 13 9> i . . I ,5 

0984211 1412lOB0006£0a80j!Hl§S3>0j?O82;2O.l SlS - 7' <' 6 ~.i 7 0 0310 . «|91, I' ; 3 . , 0-in 1 7 1 „ 

098521 1 761 BllgOOO7120 80307 0502 060400 07 i = . ■ - » Oi ^ j «. i 7 ; J31 1 6 . Oi I ; c 0 .. ;922 . 
i)9e6?)i} 16! 6321 00091 2080514060310040104030107 0106020403111000000 000047 4820] 
1B98721 1 17766350004 110704060701 06040i050400090So70205031 01 OOoOOOOl 00454 7210 

996821 li56«i53n0004090501^5Q«31090501080<!'001)61)i:o80i 01:031000000 00 01 lOOSEaJsaSS 

098V?11 1 31210900090602o30'jBOBU30602'6o0804guDS&lo4'OC>00021 000000000 10035 ^£13 
<099921118341 ii 0005070403090704050409060501 060004000D02 101 UOooU0000037u421 | 






Q ffj I r ‘ ^ ® “ ■" ’ ^ ^ ^ ^ 2 i ^ 0 0 0 M 1 1 0 0 0 0 0 0 01 ^ 

jj.:,,-''-^l'“0’0^»lll()0<HiiuM30ia3020D030i;0«050lO‘<OOOOOMOOOOlO«OOl'fO‘l4it92;i2 
Joi?ll)illSllS0U07i0ub()3lUa0U0050l0806O0060a04010l03D0H)00Bl 001005348270 
UV6^?ins?hticioU0Sii0b\)nbuo010')u3O0060t»0fl06Ol0500()003U10000D00000S355276 
If*‘’^®’*5‘''’4uii070l0tj020l090602100l0b0102031 1000000001003145235 
-^^^‘‘‘‘’“““'>LOi‘‘Wil5L‘^fl>lB0^0,ie0jO;i2O4li2000pO3l000O00000110435l2l0 
^ol5?^]bltill?0O0■^2lj8D3^^u5u20t)G^^0U07050l)09f^Oi0l^^l031l0u000000l00SUi|92^i^ 

1 1000000000047(18201 

I'^’^‘’^‘'”“®‘^^^^^'^‘*®*‘'^’^^“^^''0l<'504000903o7020303l0l0()u000fll0045<j7aiu 

»V?ni5i?i(,900040b02cl3u'^0803yo020O0BO4O0O5OlO4O00O02lO0000000Cll00354721J 
(jvJ(L\*;r“'‘’”“*’^®^“''‘^^°^°’^^‘'5°‘“’'^*>^®50lOt>OOo4000002l010fl000000005?49211 
ogSiri '^'^’''^“'’‘''*‘'^^'^““^‘'^^*°^'^‘*^^®®°2060lob010l02lfl000g0u0010030<l6l99 
ugcJi 1'>142021 10000000000175750235 
^^'^>^^''42100601 05(120u0ti02000e(<l{)700000210010000000005049248 

«r^'63hligouo922iy(j5lu0602l00b010boaoo050lo3600l0ll000000000000(i047a5i 
' ’-^'’''"•^4()06l40?(i5lj90SuOl)7Q3o2o602020904o6030508llUlOOOOi 1100569301 
UQQ^5^‘«Ii^'■^““'’^‘‘’'''^"^'^‘^4bui08Q40l060^0lluu3o7o^OiJOSl^00000001l05359H9b 

'*“'’‘>'*420703010904071)2030811110UOOOUOb7i<8254 
^???niiJ()00082gllgbH)Uoui0903021l040H404oBu2l)307ll01 1010001 10ob6929b 
ibfli o!^'^’‘”^‘'‘*“‘^“’420'b03u21i)Qioi070902l004090l{) 1041 1 10000000100485427b 

‘>^4^^442030903O011O3oB0l010410100000001103459200 
*4^“^'*‘*44^ >4‘*4145^1401103 o400Q0041 1000000001105454250 
iii/i!, ; ^J'4!;4‘'““‘“''^‘'^‘'‘*4^444*’4^4l460a0U202o2000003lU000000C0005l5527o 
* vg?l?1 a/M()9l)()Clbl40701()h(iRii()!)Qfl?nti(i7n^fln in^n7fti ft7n3nftVflrtftftft?invrtn/ih.TaTb7 


lunc^on-,,, Vfcv . . * vwu r 1/j vfc V t w V * vv yu V w V * V Ut V H 7£C 

,^OO0?i3u8U20^u3o0o702oO0V03O01102u80] 01021000000000100455123 

i(ift73liI5r 1'’'*“““'“"‘‘4^400501 oe03020e020206030301010801 111 llUOl 100097131 
^‘'‘’''''“’^‘'’^”‘''4'’^^470302040l0l0301040l0106iuni000flll075b930 
,1 030 c^’M*"““^®’‘'‘'‘“*^*^‘*'’4^''‘‘«i4>474201o9o3o3000007nill000001 l0b75929 
H13 3 -'‘'‘'“^“'*'''^^4bObu3ll040l080301lgbi*090203071 llOllOOOOU058542B 

lb tL^ui;^!3IfIfi*i^^‘'^‘'^"^''^“^“^4l4*’“^4^4902ot>010^07l01lU00001 l070f)531 
? 43S ?0uo6l9u9ubu;9y7o3u(i<t05110b0l0b03040l0l071lllll00[)0lu0b85923 

H.U31 3.1 ,^!!l'“‘“’‘‘'‘’'^‘*‘'“w‘’^“^4b020l0b050l030lo200000()l 1 1 0110000100596227 
0 bs p^c c ‘’'^'^^‘''^‘'^4808020106020107020311000061 1 10100010100476020 

Jo S ‘‘4''''’4lO4020O«bO20007oioByi02O(ii00i00UU00ll0bU526 
J? J! 4l4-^4'’4l0b0i0u0e030l0802ob010l04l0u000000 l00595b2b 

luiejl?'! 31 3Uh!!r'’'^!!‘''^4j‘J“^l'>^y20l050200iU02040l 01040 UOIOOOOU 100604727 

? ? 80yil6Ubl)3i,00b0S0lOb02O0(l4O20l03Siily4000003ll0(i0o000Uli;0455l21 
4 w J IJn ‘r'‘l‘r'4''»430lll0VOcUo02o7020306lll00 
lo?n3 bS J! ‘'^''?T3ul07(!5oi070bOl0603o9020305ll001oOOOOll03349^;8 
1(13333. ■?4‘"'444‘*'^^'>H901 0B03uiUbUiOi0702060l01041 100010000100354522 

103X3^1,^'* “4‘>47) I03u50y0bu3l00b0l0704000802o80l0303l000000000l 10604827 

1U24?? iJJ!Soi‘?3l^'’’‘'‘‘''‘'‘'4107030l0502u8020303ll000v0u00l00^ 

23^3JJ'^'^^4*>l>^‘‘Ol«iy2ooOu03Oy06OlO0O^loWrO0l0000OoU0l)0100455222 
26??II6lhli50009ob0503(J90404 llC60ll004000Boio60lOiOl 1 000000000000484923 


}® 




8H0WK KSAX iTO » Cffl *BS# OF CKSif lyiTI ACEimBHff iSD SOCIO-SCOKOBIC SEiSOS TiSIOUS 

aoDFS or srosBiTs 

















KS 


VO 

s 



2 

tr\ 

O 

CM CM 

CM 

P; 

VO 

o 

CM 

CM 

8 

VO 

O 

O' 

IA 

VO 

VO 

US 


IA 

VO 

VO 

s 

8 

VO 

KS 

LA 

CD 

o 


8 

®_^ 

KN 


CM 

CM 

2 

d 

KS 

8 

O' 


-- 


d 

KS 

CTV 

- 


O 

ss 

& 
















C*“ 




























US «0 
Ov t- 

O 

8 

KN 

K\ 

O' 

IA 

A- 

£ 

as 

CM 

8 

KS 

00 

US 

VO 


KS 

VO 


KS 

US 

■V#* 

o 

US 

VO 


«N 

‘Bt* CM 
9V 0\ 

•TV 

8 

» 


* 

R 

US 

8 

IA 

i 

KS 


«M 



vd 

•A 

VO 

OS 

lA 

VO 

US 

fc 




»— 



U\ 

CM 

CM 

to 





VO 





c3* 





















•<^ 

o 

CM VO 
VO irv 

CM 

<n 

CM 

o> 

8 

VO 

o% 

CM 

Ov 

CM 

CM 

R 

as 

KS 

CM 

8 

us 

£ 

2 

•o- 

o 

KS 



« 

• * 










CM 

O' 

r- 

« 

• 


■ 


4 

fc 

VO f 

5 

CM 

CVJ 

CM 

o> 


KS 

IA 




* 




KS 



T- •• 

•TV 

Oi 

irv 


•>& 

IA 

•O' 

CM 










» 











•- 










c» 


t- W 
C- O' 

l/N 

t“ 

8 

US 


IA 

CD 

CM 

IA 

CM 

OS 

8 

s 


VO 

o 

£ 

A- 

O 

A- 

CM 

VO 

US 

e- 

!0 

VO 

e- 



O ov 
O O' 

o 

VS 

cm' 

O' 

V 

|A 

CM* 

O' 




US 

•r» 


LA 

KS 

o 

KS 


8 

8 

ITv 

8 

VO 

VTN 

8 

US 

CM 

8 

VO 

«0 





» 

CM 




a 

w 

■ 


















|r\ 

o 

s ^ 


M3 

VO 

•A 

lA 

Ov 

O' 

CM 

CM 

a 

as 

•A 


O 


OS 

O' 

us 

'O 

O' 

VO 

lA 



IA 

CD 

O' 

O 

to 

CM 

r* 



to 

CD 


S 

& 

O' 

O' 

■V# 

i 

8 

lA 

«A 

s 

S 

VO 

VS 

s 

CM 





KS 

8 


CM 

o 

IA 

US 






















! 

?s 

3^ 8 

u% 

lA 

VO 

VO 

O 

CVi 

VO 

8 

g 

IA 

CTV 

lO 

CtV 

O' 

VO 

zz 

CM 

LA 


{? 

s 

KS 

CO 

US 

r- 

LA 

O 


_l 

g 8 

O' 

•A 

i 

Al 

(A 

CM 

CM 

r- 

us 


Cvj 

K 

KS 

tA 

KS 

£ 

US 


US 


8 

LA 

VO 

VO 

CM 

VO 

IA 

8 

. 

ir\ 

VO 













CM 





s 

KN O 

<0 

t £ 

♦ 

CM 

US 

•A 


O' 

S 

O' 

N 

KS 

SI 

KS 

KS 

O 

t- 

OS 

CM 

'U- 

e- 

vo 

OV 

O' 

zz 

(H 

VO 

VO US 




V 





KS 


vZ 



$ 


CM 

o 

o 

s 




r\ 

<V| 

lA 

t-* 


CM 


O 





s 


•“ 



oq 

» 









KS 












§ 

IS 

ta «□ 
CM 5F 

K> 


OS 

8 

VO 

US 




KS 

CTS 

KS 

KS 

8 

OS 

OS 

CM 

O' 

m 

& 

(9 

O 


»- 


V** 


IA 

CM 

VO 


K\ 

C- 

VO 



<u 

0\ 

g si 

i 

O' 

O' 

lA 

trv 

8 

»iS 

IA 

tA 

si 

CM 

LA 

CVi 

8 

UF 

US 

CD 

US 

KS 

LA 


IA 

8 

CM 

LA 

VO 

s 

'Vr 

8 

o’ 


e & 


*<*> 

VO 

»A 


tl 

CM 

M 

VO 

VO 

O' 

8 

Ov 

0) 

SO 

LA 

s 

t, 

LA 

Kv 

s. 

KS 

VO 

as 

iR 

• 

• * 

« 

• 

• 

• 









• 


» 


• 

• 

ur> 

VO 

v>- 

a 


CM 


o 

CM 

•A 

S 

o 




CM 

-**• 

CM 

o 






CVrf 

iA 

fc- 

. ♦ 

•A 






US 


•*“ 


lA 

a 
















o 

r" 





s 

19 

VO 

O 

5i S S 

iQ 

CM 

CM 

S 

3; 

8 

KS 

IA 

IA 

lA 

o\ 

CM 

£ 

VS 

h- 

OS 


O' 

US 

CA 

o 

KS 

o 

CO 


n 

8 8 
<■«* 


VO 


VO 

VO 

O' 

IA 

VO 


VO 


us 

»* 

OS 

US 

OJ 

as 

VO 


O 

K 

N 

ifv 


00 

IA 

IA 

Si 

•9^ 

VS 

0\ 

CO 





s 


VO 

IA 

8 

VO 

i 

-* 














CM 





M 

O 

VO ^ 

O ¥\ 

lA 

VO 

•A 

£ 

CVI 

o 

VO 

IA 

£ 

IA 

s 

5 

M 

O' 

as 

?; 

os 

US 


£ 

o 

o 

? 

vO 

VO 


«n 

r- to 

VO 


CM 

8 

t- 

KS 

« 

3 








vrs 


KS 




'M- 

•A 


t- 

•u* 











US 

B 









IA 












m 

75 

85 

94 

52 


00 

68 

00 

04 

84 

CM 

VO 

54 

9; 

Sf 

CM 

CM 

VO 

KS 

US 

c- 



<c 

» 





£ O 

VO 

o 


VO 

as 

KS 

o 


O 

fr* 

CM 

O' 

»— 

VO 

CM 

OS 

KS 

us 

• 

LA 


KS 


€> 

O 

US 


cvj 


VO 

KS 

V 

CO 

c- 

A 

Os 

KS 

vs 

4 

n 

m 

' CD VO 

d 

O' 

rs 

R 

d 

R 

d 

IA 

K\ 

8 8 

CM 

CD 




d 

US 


0 

T~ 

to 

Q O' 
^ CD 

CM 

o 

CM 

KS 

8 

IA 

R 



Kv 

os 

KS 

CM 

CM 

8 

£ 

as 

CM 

00 



00 

US 


CM fZ 

« 

d 

OS 

£ 

d 

CM 


iirs 

VO 

KS 


vZ 

■d 


CM 

VO 

vd 

d 

<s^ 

O' CD 

Rr 

00 

CD 

IA 

8 

8 

R 

A 

»- 





S 


us 

us 

CM 

Ov 

2 




















CM IA 

O' 

2 



t 

£ 

8 

KS 

2 

0- 

CQ 

8 

CM 

lA 

00 

os 

os 

1^ 

i 

KS 

KS 

0 

00 

OS 

CM 



t- 

•d 

KS 

CVf 

Al 

OS 


CV| 

? 





*Z' 

? 

d 

KS 


a 



■ s#- 

KS 

rvj 

KS 

A 


KV 







■•«- 


M 

0 

US VO 

sf 

2 

as 

W 

00 

Al 

3; 

CO 

R 

O 

(A 

CM 

VO 

o 

CM 

CM 

CM 


t“ ^ 

r- 


VO 

US 

•O 

r-. 


o 

CM. 

US 

a> 

KS 

US 




d 01 

o o 

8 

KS 

8 

i 

|A 

tfS 

%- 

CM 

OS 
VO 
• IA 

i 

IA 

US 

CM 

d 

KS 

KS 

& 

LA 

-d 

US 

4- 

CTV 

US 

3 

s 

S’ 
















CM 




o 

R s 

» 

US 

OS 

£ 

4^ 

KS 


IA 

CD 


8 

t- 

CM 

IA 


8 


£ 

KS 

8 

LA 


tz 


•V’ 

CM 

CM 

CM 

CO 


KS 


Cvl 

T“ 


J!. 



4 Z 

KS 

»! 




'Mr 

KS 

CM 

KS 

r- 


KS 

zz 





KS 


r- 


o 




















M 




















1 

s a 

8 8 

IA 

CM 

CTV 

s 

£ 

OD 

2 5R 

SO 

OS 

2 

CM 

£ 

as 

VO 

KS 

O' 

s 

os d 
CA O 

Ov 

OS 

CM 


s 

<V| 





IA 

^S 

US 

' ^ 

«d 

IA 

KS 

os 

O 

04 

O' 

OS 

oi 

8 

IA 

8 

so 

IA 

8 

US 

CM 

R 

so 

CO 





a 

CM 


VO 

LA 




K 




► 




• 

C9 

c:> 








S 


c: A 

& 

• 

4 » 

.a £ 

8 

rC 

' m 

4» 




4 * 







4» 

8 


K & 

fc 

O 

*4 


► 


O 

»< 

C 

£ 

Or 

O 

K 

a 

£ 

01 

& 

s 

m 

n 

e 

n 


292.20 , 53.01 296.44 53.50 263.94 





TTTTT 


a 

K 

I I 

5 | 

8 

- S 

■I 

b B 




cri<Mirioovot**<^t ir%ir\o 
K^K^^^ocD 

S:S!25K;S2t„*)j^RS 

u*v 


S R « St [F^ S $ ■§ Sf « !£■ R 


i C'J 


s 

03 


! wi ^ 

1 T 


V\ 

t ^ 

EX w 

¥\ 04 


3 3 

•- 

& 

• * 

• A 


C^ U% t- <N 
lA 0> ^ ^ 

t/\ 04 trs 


& 

« 

O 

8 

* 


8 S ? S & K 

o ^ - to* « ♦ 


^ tn 


R 


^ VP «->. VC N0 

*< " f“ ^ 2 

ITk 


» 


Os 

8 


K^ P4 

ITi ^ 


s 


lA M <V 

lA 


t*- v® Ov 
i/v V4> O A 


R 


^ t» »“ »A 


» 


lA irv 

» g 


^ M 

lA 


® ^ 


• •••••*» 


tr 


o VO *" o ^ t*“ 

n ^ ■'. 

w 

R 3 S E ft 8 

• • • -f J • 

*- 00 *0 ch ^ tr 

5i iA kA h- 


^ Ov irv irv OX 

^ ^ 5\ iK O lA 

« • • • « « 

«> K. ^ ^ VO 

Pv <V» 


Ovw miAlTvCM K\*-t|\ 
A19Fe^9V<4'VC O 
• •«••••• • 

CD^CVOi«^OVlAt!^<M'^ 
® • ® • ^ *• -. -- 


vO 

P- 


s ” R s ft S 

A tt •♦ 

9\ O. IQ flO 


SSfiSP RSS 

• * I • • • ^ • 

R '^ '*■ R 


VO ^ 


lA C- *t 
A irv * 


S S ft . 8 « 


KX 

lA 

t- 

8 

33. 

• 

© 

R 

ft 

KX 

t- 

ft 

CM 

ftp 

« 

ft 

• 

8 

• 

O 


• 

r» 

CM 

« 

VO 

g 

ft 

o 

ft" 

t- 

M 

ftp 

VO 

CM 

ft 

ft 

c 

p- 

CM 

a 

F$2 

lA 

O 

8 

vO 

VO 

CM 

UX 

c— 

CM 

KX 

ft 

VO 

o 

8 

CM 

VO 

KX 

CM 

© 

VO 

O 

OV 

o 

a 

OX 

v! 


8 a 

»A (X| 

o 


KX 


CM 

Jt 


o 

MX 

VD 

CM 

UX 

tA 

© 

CXI 

o 

o 

- 


r- 

a 

•C* 

VO 

R 

n 

VO 

KX 

8 





VO 

KX 


t- 

t— 

KX 

•A 

o 

ux 

© 

ftp 

« 

R 


ft 8 g 

P 

ftp 

p- 

KX 

KX 

8 

p** 

o 

to 


lA 

lA 

O 

o 

KX 

f- 

VO 

IT 

CM 

(M 

O 


S 


• « 

0*1 OV 
<M *• 


K\ •- 
C4 VO 


tR ft 


(M ^ ^ w 

A 


▼- 17V CD 


R 


v©b-0^»»00**®t-0iA 

.•••••••••♦•* 

*i?:S8?pRSSg?:sK 

*" M^«-CV4vf\KS<V4 SS® 


5~r;r^-'= 


to 

B 

Sh 




.B 

Oig 

-!§ 


00 ^ 

• ♦ • • 

VTV *“ KV IfV 


•-OVOVV064«^^t,-.0*-t.-.fy 

*^IAor><Srvirv^i(^ 


IT* O' W 

^ ^ »rx 


A irv O 

lA 

VO *0 O 

i 


so K\ ^ SO gv ’- . 
^ «■ p- lA M ^ 


p- 

vA 




— ^ fg •“ 

VO 


VO ITv 


R 


•“ ® VO KS <*“ lA 

»- W vr »A 


(7> lA V- ^ ru »- Al 


»- CM 

A C-* 


CM N 

» « ft 

^ © jA 


O 
P- 


VO 

« 

ftp 

O 

ft 

lA 

■ 

OS 

• 

ft 

ft 

KX 

lA lA KX UX ft- flO UX 

ft ft • 

ft- O CV 

R 

© 


« 

o 

ux 

ft 

KX 

CM 

ft 

© ft- 

P- © 

UX lA ^ 


lA IT OX 

^00 © 


3 2 ft s R ft g 


CM 

: R ®. 

: cj ft 3( S 


R 


rx ox 

o ox 


*- •" CM 


in*-|AOVvoKXOve~-^^ 
lAOlAOp^^ P>»OXirx*vC’ lAQ 
«••#»•*• •••» 

S ^vO VO VO OVCM on lAO CPlftK 
"-^lACMiOxriArvOlAfc. 
^^^•r\CM*-«Mvo KNW K\0X 


VO N r> ■< ft- Vfi 

CM (Ti O lA t- CU 

VO ftt XO tA lA 


KX 

?. g ft 

1A ft ft 




OS 

s 

KX 

KX 

CM ft- 
© VO 

^O 

§ 

CM 

CO 

VO 

'■4- 

UX 

lA 

VO 

KX 

CM 

Ch 

R 

KX 

OX 

R 

ft 

ft* 

CM 

•ftp 

P 

VO 

•A 

SO 

KX 

VO 

lA 


R 8 

9v 


VO 

8 

S 

i 

KX 

© 





ft* 

OX 

© 


OX 

© 

R 


^vAuxSr^coSxS 

ft ft ft ft • ^ ft '• 

Ox Ov ^ 

OX ft*- p 
CM ^ ft- W 


K ^ tr VO Ox ov ^ ^ 

Ov lA ox ox ft*- P VA 


S 8 g S R ft 


8 


^ *ix •- irx 
ft- ^ |A CM ft* •“ vex 


ft 3 « *£ P 8 


^8. 

CM ft VO <r- ft*-^ © CM 

^ ^ ® ^ « 5 ® 


» 


ft- lA 
ft iA 

«8 
P 8 

ss 


ft s 

ft 

CM 

8 

ft 

ft 

(M 


OX yQ 
so p- 
CM P 


px m m P4 VO t^ 

8rv t- W MX lA • K 


•' 

o 

ux 

o 

« 

ux 

« 

KX 

« 

UX 

ft 

ft " » 

4 

KX 

© 

• 

OX 

UX 

ft 

ai 

Ox 

CM 

ft** 

© 

Ox 

•ftp 

S 

R 

R 

R 3 

•- 

KX 

ox 

lA 

a 

to 




ft— 

— ^ 
SO 

P- 

Ox 


fx 

KX 

UX 

CM 


S 

VO 

KX 

CM 

UX rx 
• 9v 

8 

'O 

M 

O 


ft ft ft ft ftO ft 

UX VX MX ft- CM MX 

t- 


*1 *. 4 s a 8 g 

b B t; » i»* >: »: S 


. B 

£ e 8 S K e s s e & 


evi lA lA 

t- *A - 


£ S R 

N 


a S 

SB . 












c>^ dptre^Ah^ C^ ^^ 


- ^ 



Tesh 

’ T"’ 

I. 

(to V S^Y V(xt~d rr\ 



^rer^Trh'p^^ 


s . 


<9-66^ ^ 

A. 

i ix'^ h'<S. /^e^Uk>*3lU •-'^ 

O 

5. 

Co rrtMh'fneJ, ^e.cUoy^ 


i, 

(tgrTT h^na^'er^aj ^ea s~tr^ 

o -fify 


ToM- 



XX 

XXX 


)> <c • ») 

Y 4 • ot>i 



